Downloaded from http://www.everyspec.com

MI1L~A=-46027G{MR)
§ January 1964
BUPERBEDING
MIL-A-46027F (MR)
10 June 1976

MILITARY SPECIPICATION

AFMOF FLATE, ALUMINUM ALLCY, WELDABLE
5083 AND 5456

This specification is approved for use by the Army Materials
and Mechanics Research Center, Department of the Army, and is
available for use by all Dopartmentc and Agencies of the
Department of Defense.

1. BCOFE

1.1 Scope. This gpecification ccvers 5083 and 5456 wrought aluminum alloy
armor plate which is weldable and has ballistic properties meeting the
requirements of this specification. The nominal thickness of ‘armor plate
covered by this specification is one-guarter to three inches, inclusive.

2, APPLICABLE DOCUMENTS

A

7.1 Government documents. '

2.1.1 Specificaticns and standards.’ "Onless ctherwise specified’ {see 6.2),
the following apecif;catiops. standards and hnnﬂhpnhg.ot the.L;sun.l;stcp in
that issue of the Department of Defense Tndax of Spacifitations ‘and ‘Standards
(DoDISS) specified in the colicitation, form a part of this spacification to
the extent specified herein.

SPECIFICATIONS
MILITARY

AAA-PFE-1 - Aluminum Alloy Armor - Plate, Porged, Fxtruded

neficial comments (recommendations, additions, deletions) and any pertinent
ata which may be of use in improving this document should be addressed to:
irector, US Army Materialc and Mechanicg Research Center, ATTN: DRXMR=-5MS,
atertown, MA 02172 by using the self-addressed Standardiration Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter. )

/ FBC 9535 /
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STANDAFRDS

FELERAL

Fed. Test Method S5td. No. 151 - Metals; Teat Methods
MILITARY

MIL-STD-129 - Marking for Shipment and Storage

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

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the iesue listed@ in the current
DoD1$SS and the supplement thereto, if applicable.

AMERICAN NATIONAL STANDARD. INSTITUTE. (ANSI) . N,
. .. eyt - . R b [l
ANSI-H35.2 -~ Dimensional Tolerances For Aluminum Mill Products

{Application for copies should be addreesed to the American National
Standards Institute, 1430 Broadway, New York, NY 10018.)

.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM} STANDARDS

. ASTM B 857 = Tension Testing Wrought and Caet Aluminum and Nagnesium-Alloy

2 mwﬁmwmanawwmﬁﬁﬂﬂJﬁﬁﬁﬁnmmmwm#Ammwm.Mmhkmmﬁmmmmm%JJ#A.mﬁimmm%w&wﬂwnmﬁm;ﬂndm
ASTM G 47 = Darermining Suscentibilitv to Stres:.q—Ccrm;:icn Cra!c:ki;gg of

Lit=F )y e e S e Be D) R e e ==y BY 25202 LML IUDSUEE =4

High Strength Aluminum Alloy Products

(Application for copies should be addressed to the Rmerican Society for
Testing and Materials, 1916 Race Street, Philadelphja, Pennsylvania 195103.)}

{Technical aodieé} and technical association specifichtibns and standards
are generally available for reference froam libraries. They are also
distributed among technical groups and using Federal agencies.)

2.3 Oxder of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

3. RECUIREMENTS

3.1 First article. Unless the contractor has furnished armor under this
specification within a period of 37 months, the contractor shall submit
samples to the contracting officer or his authorized representative for
approval in accordance with 4.2.1. The first article kallistic test (gee
4.4.1.3) may be waived at the discretion of the procuring activity if the
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manufacturer within 37 months has produced acceptable plate within plus and
minus 0.250 inch of the thickness (or thicknesses) to be supplied on the
contract, provided also that no changegs have been made In the processing
technigues and other tegt conditions.

3.1.1 Pirst time producer. First time producere wishing to qualify to this
specification should follow the inatructions of 6.4.

3.1.1.1 Change in mill processing. After an armor material has
successfully complied with the requirements of this specification, any
deliberate change in processing shall be drawn to the attentiorn of the
procuring activity. If the material processing is changed, the firast article
tests may again be reguired hy the procuring activity to assure complience
with the requirements of this specification.

3.2 Chemical composition. Chemical composition shall be within the limitg
shown in table I. A certification of «oafozmance of the chemical composition
of the alley shall be furnished with the ballistic test plates.

3.3 Mechanical properties. Unloco ) rulse specified in the contract or
order, the mechanical properties of thve cpeciman taken in the
longitudinal direction ghall oeat the :-gn;?uments of table 1I.

3.3.1 If mechanical property requirements differ from those contained in
table II or additional properties are gpecified other than ‘those mentioned in
3.3, the ballistic requirements shell be*negogia;pd Fetween‘thg procuring
activity and the supplier. o

3.4 Ballistic limit. The protection balliatic limit, BL{(P), shall be as
epecified in appendix A. No ballistic limit shall be specified for plate
thickness of 0. 250 to 0.499 inch anluaiue.

.Q.‘a;-.a

3.5 Strens corrosion resistance. Whesi stress corrosion ‘testing is
specified in the contract or order (sec 6.2), plate 0.750 inch and over in
thickness shall be resistant to stress corrosion cracking, with a minimum of 5
of the 9 specimens showing no evidence of cracking at the end of 96 hours.

3.6 Thernmal processing. After final strain hardening performed during
plate fabrication, any thermal processing exceeding 200°F (930C)} excluding
fabrication by welding will necessitate reverification for conformance to 3.3,

3.4 and 3.5.

3.7 Dimensions. Dimensions shall ke as specified in the contract or order
(gee 6.2).

3.7.1 Tolerances. Unless otherwise gpecified in the contract or order, the
plates sulmitted for acceptance shall not vary from the specified dimensions
by an amount greater than the tolerances shown in ANSI H35.2. Similarly, the
thicknesa tolerance shall be ag gpecified in table III. -
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TABLE 1. Mechanical Propertien&’

Tensile Yiald Strength,
Strength g.28 Offset Elongation

Thickness, inches Kai Xs8i percent
0.250 to 0.499, incl. 45.0 35.0 g
0.500 to

2.000, incl. 45.0 37.0 8
2.001 to

3.000, incl. 44.0 35.0 9

l/ See 6.3.

2/  7The gege length shall he 1.400 inch for plates having a nominal thickness
of 0.500 inch.

TAPLE IIl1. Thickness Tolerances

Orderead Tolerance, inch
Thickness, inches minug plual/

0.250 to 0.499, incl, 0. 020 -

0,500 to 0.8?;,‘5g§h1__ bty gy e hﬂ_p:ggg et g o aph - e
0.876 to 1.125, incl. 0.035 -
1.126 to 1.375, incl. 0.040 -

1.376 to 3.000, incl. 0.045 -

'

The values for the plus column are derived from the full range of
tolerances specified in table 3.1 of ANSI B 35.2 less the value gshown in
the minus column. For example, the tolerance on 8 2.0 inch thick dy a 73
inches wide plate would be as follows:

Thickness tolerance {(from ANSI H 35.2) + 0.080"
Full tolerance less minus tolerance 0.160 - 0.045 = 0,115"
Derived plus tolerance 0.115"

Tabulated minus tolerance 0.045"
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3.8 Marking for identification. Each plate shall be marked adjacent to one
plate edge with the manufacturer's name or trademark, the basic number of this
specification, the plate thickness in inches, the alloy designation and the
lot number or code relating to the lot number (see 4.3). The height of the
characters shall be 3/8 of an inch or greater. Impression stamping shall not
be used unless permitted by the procuring activity.

3.8.1 Ballistic test plates. In addition to the markings in 3.8, each
ballistic test plate shall be marked with the letters PRE for First Article
test plates ané ACC for Acceptance test plates. This marking shall be
impression stamped on the edge in letters 3/8 inch high or greater. Ballistic
retest plates shall be marked "R1"™ and "R2" respectively (see A=-50.2).

3.9 Ballistic tect plate information. & prop erly exgg uted check list for
Armor Data, MIL46027 (figure 1) or eguivalent, shal submitted with each
ballistic test plate {(see 6.5).

3.10 Workmanship. Plate shall be uniform in quality and clean, smooth and
sufficiently free from buckles, blisters, hard spots, damaged ends,
laminations and other defects which may affect its use.

4. CUALITY ASSURANCE PROVISIONE

4.1 Responsibility for inspection. Unless otherwise gpecified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the vontract ‘or purchase order, the contrector may use hin own or
any other facilities suitable for the performance of the inspection
requirements specified herein, unlese disapproved by the Goverrment. The
Government reserves the right to perform any of the inspections set forth in
the specification where such inspections are deemed necessary to assure that
supplies and services conform to prescribed requirements.

4.1.1 Unless otherwise specified in the contract or order, ballistic test
plates shall be forwarded to Commander, U.S. Army Aberdeen Proving Ground,
ATTN: STEAP-MT-A, Aberdeen Proving Ground, MD 21005, for ballistic testing
(Bee 6.2).

4.2 Classification of inspection. Inspection shall be classified as
follows:

{a) First article inspection {(s5ee 4.2.1).
{b) Acceptance (production).

4.2.) Pirst article inspection. First article inspection, except as
otherwise indicated in this specification, shall utilize the same requirements
and test methods as the production acceptance inspection shown in 4.6.
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4.3 lot. A lot shall consist of all plate of the same alley and ordered
thickness which have been processed together by the same mill practice. The
welght of the finished plate in the lot shall not exceed 50,000 pounds and
shall be submitted for inspection as a unit.

4.4 Sgﬂgling.
4.4.1 Sampling for first article testing.

4.4.1.1 Por chemical composition. Samples for chemical analysis shall be
removed from each plate selected for ballistic testing and shall meet the
requirements when tested as specified in 4.6.1.

4.4.1.2 For mechanical properties. One tension test specimen sghall be
removed from each plate that has been selected for ballistic testing and shall
meet the requirements when tested as specified in 4.6.2.

4.4.1.3 PFor ballistic test. Two plates, 12 inches by 36 inches of each
thickness to be supplied on the contract, shall be submitted for ballistic
testing in accordance with appendix A. The orientation of these plates with
respect to the rolling direction shall be at the option of the producer.

4.4.1.4 Por atreas corrosion tests. The gtress corrosion test specimens
shall be removed from the same plate that has been selected for bellistic
testing. The location and type of gpecimen shall be as specified in 4.6.4.

4.4.2 Sampling for acceptance of production lots.

4.4.2.1 Chemical corposition. The sample shall meet the chemical
composition requirements when tested as specified in 4.6.).

4.4.2.1.1 Ingot analysis. At least one sample shall be taken from the
molten metal representing the ingots poured as a unit from the same source
molten metal. Complete ingot analysis records ghall be available to the
Government at the producer's facility.

4.4.2.1.2 Product analysis. When sampling has not been made in accordance
with 4.4.2.1.1, one sample shall be randomly taken for each 4,000 pounds or
less in a lot. Complete product analysis records shall be available to the
Govermment at the contracter's facllicy.

4.4.2.2 Por mechanical properties. Samples for tension tests shall be
selected from each lot in accordance with table IV. Each sample ghall be
randonly selected from a different plate in the lot, and only one tension test
specimen shall be made from each sarmple. The sample ghall meet the
requirements when tested as epocified in 4.6.2.
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TABLE IV. Number of Tension Tesets

Minimum number
Lnt giza. noaunds of ggmplggi/

ML Bmd i e e

To 8,000, incl.

8,001 to 12,000, incl.
12,001 to 20,000, incl.
20 001 up

dvgunia

;bW Ry

1/ 1f a lot consists of only one plate, one sample shall be required.

4.,4.2.3 Ballistic testing. One plate, 12 inches by 36 inches, shall be
randomly selected from each lot for ballistic testing. The orientation of the
Plate with respect to the rolling direction shall be at the cption of the
-4

producer. The sample shall meet the requirements when tested

m
2
i
1
m
[+
=
o

4.6.3.

4.4.2.4 For stress corrosion tegsts. When reguired (see 6.2), cne plate, 12
inches by 12 inches, shall be randomly selected frem each lot for stress

corrosion testing. The pl en tested ag

specified in 4.6.4.

4.5 Examination.

4.5.2 Dimensions. Plates within a lot ghall be meessured to determine
compliance with requirements of paragraph 3.7 in accordance with the sampling

e
L+

-
proce Tes approved b +he procurin

approved by the pr g activity (see 6.2).

4.5.3 Preparation for ghipment. Prior to shipment, examination shall be
made for compliance with the requirements of section 5.

4.6.1 Chemical composition. Samples for chemical analyeis shall be

prepared and tested in accordance with method 111 or 112 of Fed. Test Method
No. 151. 1In case of dispute, analysis by method 111 shall be the basis for

e
aglepLance ©
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4.6.2 Mechanical properties. Tension test specimens shall be prepared and
cested in accordance with AGTM B 557. GSpecimens shall be taken in the
longitudinal direction. Por material less than 0.500 inch in thickness, &
standard rectangular tension test specimen shall be used. From plate in
nominal thicknesses less than 0.500 to 1.500 inches, inclusive, tension test
specimens shall be taken with the axis midway between the two plate surfaces;
from plate in nominal thicknesses greatexr than 1.500 inches, the axisg of the
tension test specimen shall be three-fourths of the distence from one surface
to the other.

4.€.3 Ballistic testing. Ballistic testing shall be in accordance with
eppendix A, Test plate thickncss, 8s measurcd by the balliptic testing
agency, shall be used in conjunction with takle V and appendix A to determine
the test projectile as well as the reguired Vsp protection ballistic limit.
Thickness shall be determined as the average of at least four thickness
meagurements read on a deep throst micrometer or by means of an ultrasonic
device to the neareast 0.001 of an inch and rounded off to the nearest 0.005 of
an inch. Measurements shall be made on the intended impact area.

TABLE V. Acceptance Balligtic Test Platos

Angle of
Ordered Thickness, Obliguity
Inches Frojectile in Degrees
0.500 - 0.749 Cal. .30 AP -30
0.750 - 1.000 Cal. .50 F8P 0
1.001 - 1.700 (2 types 20 mm PSP &Rd . _
of projectiles) cal .30 AP M2 o T
1.701 - 2,600 Cel. .30 AP M2 [
2.001 - 3.000 Cal. .50 AP M2 0’

4.6.4 Stress corrosion. The stress corrosion gpecimens shall be stressed

at 30 Kksi.

4.6.4.1 Capability requirements for resistance to atzeaé corrosion. When

stress corrosion testing is required (gee 6.2), stress corrosion test
specimens shall be prepared and tested in accordance with ASTM G 47.

4.7 Rejection and retest.

4,7.1 Unlegs otherwiae specified in the contract or order, rejection and
retest shall be conducted in accordance with the general section of Fed. Test

Method No. 151 (see 6.2).
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4.7.2 Ballistic. Rejection and retest of ballistic test plates shall be in
accordance with A-50.2.

4.7.3 Btregs corrosion. Immediately upon notification of the failure of
the gpecimeng, the manufacturer may at his own expense submit thirteen
additional specimens for testing. A minimum of seven specimens shall show no
cracks at the end of 96 hours when tested as specified in 4.6.4.

4.8 Reduced testing. At the discretion of the procuring activity, the
amount of testing may be reduced provided the results on consecutive lots
indicate that a uniform product meeting the testing regvirements is leing
produced and providing the manufacturer agrees to maintain the same
manufacturing procedures.

S. PREPARATION FOR DELIVERY

5.1 Preservation and packaging. Unless otherwise specified in the contract
or order, preservation and packaging shall be level C {(see €6.2).

5.1.1 Level C. Cleaning, drying, preservation and packaging shall be in
accordance with manufacturer's commercial practice.

5.2 Packing. Unless ctherwise specified in the contract or order, packing
shall be level C (see 6.2).

5.2.1 Level C. Packing shall be in accordance with commercial practice
adeguate to enpure acceptance and safe delivery by the carrier for the mode of
transportation ‘employed.

$.3 Marking. In addition to any speclal marking required Ly the ccntract
or order, shipments shall be marked in accorﬁance with the requirements of
MIL~8TD=-129.

6. NCTES

6.1 Intended use. The armor specified herein is for military vehicles.

6.2 Ordering data. Procurement documents should specify the following:

{a} Title, number and date of this specification and choice of all

b) Special mechanical properties and ballistic requirements, if r
(see 3.3 and 3.3.1).

{c) When stress corrosion testing is required (see 3.5 and 4.€.4).

(d} Dimension and tolerance requirements if other than in 3.7.1.

(e) When impression stamping ie permissible (see 3.8).

{f) Where ballistic testing shall be performed if different than in 4.1.1.

{(g) Dimensional sampling procedure (see 4.5.2).

equired

10
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{h) Rejection and retest requirement, if other than in 4.7.1.
{i}) Preparation for shipment, if other than in 5.1 and 5.2.

(§) Additional marking, if required (see 5.3}.

6.3 Mechanical properties to balliatic requirements. The minimum

mechanical propertien gpecified (gee 3.3) may not assure aluminum armor plate
meeting the specified ballistic requirements (see 3.4).

6.4 Potential suppliersg. Potentiel suppliers who have not previocusly
supplied armor plate to MIL-A-46027 and wish to have their materiel

ballistically tested may dc so at their own expense. It is recommended that
inquiries for such testing be directed to Commander, U.S. Army Test and
Evaluation Command, ATTN: DRSTE=-TO~0, Aberdeen Proving Ground, MD 21005.

6.5 Forme. Form MIL46027 (gee figure 1) may be reproduced and used for
submittal of the required data.

Custodian: Preparing activity:

Amy - MR Army - MR

Review Activities:
Amy - AL, AV, TE, AR Project No. 9535-A024
DSA - 18

User activities:
Armmy = AT

(XBWP# ID-0949A/DIER 0043A, FUR AMMRC USE ONLY)

11
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APPENDIX A

BEALLISTIC TESTIRG OF ALUMINUM ALLOY ARMOR FLATE

5083 AND 5456

A-10 SCOPE

A-10.1 Scope. This appendix covers the minimum ballistic limite for
acceptable requirements of aluminum alleoy armor plate, weldable, 5083 and
5456, when tested in accordance with the provisions of this specification.

A-20 APPLICAELE DOCUMENTS
A=-20.1 The following document forms a part of this appendix:

Proving Ground Acceptance Test Procedure No. AARA-FFE-1,
25 June 1979, for Aluminum Alloy Armor - Plate, Forged,
Extruded.

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

A-30 DEFIKITIONS

A-30,1 Fair impact. A fair impact is an impact resulting from the striking -
of the test plate by & projectile in normal flight (no yawing or tumbling) and -
separated from another impact or the edge of the plate, hole, crack or spalled

area by an undisturhed area of at least two calibers.

e amie I e e e f o e e e e aw

A=30_.2 Witnocs nlata A witrnaoe rﬂ-'l-a is nnrma]]u a 0.012 inch thick sheat

30,2 Witness plate, A witnegs thick
of 5052 H36 aluminum alloy (or a O. 020 inch thick sheet of 2024-T3 aluminum
alloy placed six incheg behind and parallel to the test plates or other
ballistic sample.

e d = Pl + T8+ B o ko PR Y Y

A-30.3 Complete penetration, protection, CP{(P). A protection complete
penetration is a penetration in which the projectile or one or more fragments
of a projectile or plate pass beyond the back of the test plate and perforate
the witness plate.

A-30.4 Partial penetration, protection, PP{P). A partial penetration is
any fair impact that is not a complete penetration.

A-30.5 Gap. A gap is defined as the difference in wvelocity between the
high partial penetration (HPP) wvelocity and the low complete penetration {(1LCP)
velocity when the HPP velocity is lower than the LCP.

12
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A-40 RECUIREMENTS

A-40.1 Resistance to penetraticn. The minimum required Vgp ballistic
1imit shall be in accordance with the values shown in tables A-1 through A-5.

A-S50.1 Ballistic tests. Testing shall be in accordance with Proving Ground
Acceptance Test Procedure AAA-PFE-1, 25 June 1979, for Aluninup Alloy Amor -
Plate, Forged, Extruded, except that nothing in thig procedure shall be
construed to supersede or invalidate the requirements of this specification.

A-50.1.1 Temperature Conditioning. Prior to the test, the test item(s)
will be temperature conditioned at least eight hours. Thermostatic control
will be such that the average temperature of the item during the test shall be
72 + 15°F (22 + 89C).

A-50.1.2 Protection ballistic limit, BL(P).

A=50.1.2.1 Normal circumstances. The BL(P) shall consist of an equal
mmber of fair impact complete and partial penetration velocities attained by
the up-and-down firing method. All BL(P)'s shall be computed using the
higheat partial ‘penetration-veolocities and the lowest corplete penetration
velocities. Piring shall continue until either a 4-round HL(P) having a
maximum velocity spread of 60 fps or a 6-round BL(P) having a maxizum velocity
spread of 90 f£ps has been attained, whichever comes first in the normal :
sequence of firing. If both occur sicmltaneocusly, the 6-round EL({P) will be
reported.

A-50.1.2.2 Large rono of mixed resulta. In the event that the zone of
mixed results (difference between the high partial penetratien velocity and
the low cooplete penstiation velocity, the FPPIP]' velocity being higher than
the lov CP{P] velocity) excesds 80 fps, the firing dats will be compered-with
the specification minimum ballistic reguirements. ' If the ‘lowast corplete’
penetration velocity is equal to or above the minimum specified ballistic
1imit velocity for the plate thickness, the ballistic limit will be cooputed
on the bagis of 4- or 6-rounds using the amsllest possible velocity spread.
If the lowest complete penetration velocity is below the minimum allowable
ballistic 1imit velocity, then testing will continue until a 1l0-round
ballistic limit has been attained using the smallest possible velocity
spread. Ten-round ballistic limits will bo reported as such on the amor data
form MIL46027.

A-50.1.2.3 Reduction of large velocity gap in borderiine cases. If the
ballistic limit, which has been determined, is within + 10 fps from the
minimum allowable balligtic limit and a gap exists which i{s greater than 25
fps, then another round, or rounds, will be fired to reduce the gap to 25 fps
ar leas. The ballistic limit will then be recogputed using the above
criteria. The recamputed BL{P) will be reported as the EL(P) of the plate {in
borderline cases, a reduction of the gap betwoen the high partial penotration
velocity and the low complete velocity should result in a better evaluvation of
the BL(E).

L
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A-50.2 Rejection and retest of ballistic plates.

A-50.2.1 First article tests (rejection). Unless otherwise specified in

the contract or order, failure of any of the first article test plates to meet
the minimum ballistic requirements shown in the appendix of this specificaticn
indicates failure of the product and process.

A-50.2.2 First article (retests). Resubmigsion of ballistic retest plates
shall not be made until the manufacturer has made the necessary corrections in
the processing of the material to the satisfaction of the procuring activity.
Two retest plates shall be submitted for first article testing, and hoth tests
must pass; otherwise, the armor material shall be rejected.

A-50.2.3 Acceptance tests (rejection). Unless otherwise specified in the
contract or order, fallure of a test plate to meet the ballistic requirements
indicates failure of the lot:; however, the final decision will depend on the
outcome of retests, if submitted.

A=-50.2.4 Acceptance tests (retests). If a test plate representing a lot
fails to meet the ballistic requirement, the manufacturer, upon notification
of the failure may submit at his own expense two additional test plates .from
the same lot for ballistic retest. If either of these plates fail the
balliptic test, the lot shall be rejected. The manufacturer may elect to
resubmit the lot after retreatment of the entire lot by submitting two
additional test plates. If either of these plates fail, the lot shall be
permanently rejected.

A-50.3 Digposition of ballistic test plates.

it ow e

A-So 3 1 Pirat-artlcle test: pllte-. bpbﬁ':nquéht of the abpliaant'within
15 days after ballistic testing, first article Plates will be returned "as_is"
to the qpplicant. at his expense, unless the plates were destroyed in testing.

A-50.3.2 Acceptance test plates. Acceptance test plates that comply with
the requirements of this specification are considered as part of the lot they
represent, and ownership of the test plates passes to the Government with the
acceptance of that lot. Acceptance test plates that fail to comply with the
requirements of this specification are considered as part of the lot they
represent and remain the property of the producer just as the rejectable lot
does. The failed plates will be returned, upon regueet, as in A-50.3.1.

14
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(::) TABLE A-I. Minimum Required Ballistic Limits - Caliber .30
AP M2 Projectiles at 30° Obliquity

Thicknasas Required Thickneas Required Thickness Reguired
{inch) BL{P)fps {inch) BL{P)fps {inch) BL(P)fps
0.475 1291 0.580 1482 0.685 1651
0.480 1300 0.585 1490 0.690 1659
0.48S 110 0.590 149% 0.695 1667
0.490 1320 0.595 1507 G.700 1674
0.495 1329 0.600 1515 0.705 1682

1/0.500 1339 0.605 1524 0.710 1689
0.505 1348 0.610 1532 0.715 1697
0.510 1357 0.615 1540 0.720 1704
0.515 1366 0.620 1548 0.725 1712
0.520 1376 0.625 1556 0.730 1719
0.525 1385 0.630 1564 0.735 1726
0.530 1394 0.635 1573 0.740 1734
0.535 1403 0.640 1581 0.74S 1741
0.540 31412 0.645 1589 2/0.749 1747
0.545 142 0.650 1597 0.750 1748

, 0.550 1430 0.655 1604 G.755 1755
0.555 1438 0.660 1612 0.760 1763
0.560 © 1447 0.665 1620 0.765 1770
0.565 1456 0.670 1628 0.770 1777
0.570 1464 0.675 1636 0.775 1764

tl!j 0.575 1473 0.680 1644 -
N’

1/ Specification requirements for this test start at ordered thickness 0.500
inches.

L2 . - -+

2/ Specification requirements for this test end st ordered thickness 0.749
inches.

15
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MIL-A=-46027G{MR)}

TABLE A~Il. Minimum Required Basllistic Limits, Caliber .50 Fragment
Bimvlating Projectiles at 0 Daeg. Obliquity:

5083 Alloy

0

2

fl

ol

o
aﬂ f
49
2l

hickness "q"ire Thickness equir Thickness Required

{(inch) L(P)fps (inch) BL{P)fps {inch) BL(P)fpe
0.720 1657 0.835 2020 0.945 2438
0.725 1672 0.840 2038 0.950 2458
0.730 1686 0.845 20585 0.955 2479
0.735 1701 0.850 2073 0.960 2500
0.740 1716 0.855 2091 0.965 2522
0.745 1731 0.860 2109 0.970 2543
1/0.750 1746 0.865 2127 0.975 2565
0.75% 1761 0.870 2145 0.980 2587
0.760 1776 0.875 2164 0.885 2609
0.765 1791 0.880 2182 0.990 2631
0.770 1807 0.885 2201 0.995 2653
0.775 1823 D.890 2220 2/1., 000 2676
0.780 1838 0.B895 2239 1.005 2699
0.785 1854 0.900 2258 1.010 2722
0.790 1870 0.905 2277 1.015 2745
0.795 18866 0.910 2297 1.020 2768
0.800 1903 0.515 2316 1.025 2792
0.805 1919 0.920 2336 1.030 2815
0.e10 1936 0.925 2356 1.035 2839
0.815 1952 0.930 2376 1.040 2863
0.620 ' 1969 0.935 2396 1. 045 " 2888
0.825 1986 0.940 2417 1.050 2912
0.830 2003 _
' oot 4+ - "~ " O vy b \

1/

Specification requirements for this test start at ordered thickness 0. 750

inches. *

Specification requirements for thig test end at ordered thickness 1.000

inches.

16
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MIL~A-46027G(MR)
TABLE A-I11Y., Minimum Required Balligtic Limits, 20 mm Fragment
(::) Bimulating Projectiles at 0° Obliquity
Thickness Regquired Thickness Required Thickness Required
{inch) BL(P)tps {inch) BL(P)fpsa (inch) BL(P)fps
0.940 1284 1.140 1653 1,340 2031
0.945 1293 1.145% 1663 1.345 2041
0.950 1302 1.150 1672 1.350 2051
0.955 1312 1.155 1681 1.355 2061
0.560 1321 1.160 1690 1.360 2072
0.965 1330 1.165 1700 1.365 2082
0.970 1339 1.170 1709 1.370 2092
0.975 1349 1.175 ins 1.375 2103
0.980 1358 1.180 1727 1.380 2113
0.985 1367 1.185 1737 1.385 2124
0.900 ) 1376 1.190 1746 1.390 2134
0.995 i 1385 1.195 1755 1.395 2145
1/1.000 1395 1.200 1764 1.400 2156
1.005 1404 1.205 1773 1.405 2167
1.010 1413 1.210 1783 1.410 2178
1.015 1422 1.215 1792 1.415 2188
1.020 1432 1.220 1801 1.420 2199
1.025 1441 1.225 1810 1.425 2210
1.030 1450 1.230 1820 1.430 2221
1.035% 1459 1.235 1e29 1.435 2233
'-.) 1.040 1469 1.240 1838 1.440 2244
1.0e5 1478 1.245 1847 1.445 2255
~ 1.050 1487 1.250 16857 1.450 2266
1.05% 1496 1.255 1866 1.455 2278
1.060 1506 1.260 1875 1.460 2289
1.065 1515 1.265 1884 1.465 2300
1.070 1524 1.270 1894 1.470 2312
1.075 1533 1.275 1903 1.475 2324
1.080 1543 1.280 1913 1.480 2335
1.085 1552 1,288 1922 1.4B5 2347
1.090 156 1.290 1932 1.490 2359
1.095 1570 1.295 1942 1.495% 237
l1.100 1579 1.300 1951 1.500 2382
1.105 1589 1.305 1961 1.505 2394
1.110 1598 1.310 1971 1.510 2406
1.115 1607 1.315 1981 1.515 2418
1.120 1616 1.320 1991 1.520 2431
1.125 1626 1.325 2000 1.525 2443
_ l.130 1635 1.330 2010 1.530 2455
1.135 1644 1,335 2021 1.535 2467

{Continued on next page)

17



Downloaded from http://www.everyspec.com

MIL-A-46027G(MR)

TABLE A-IIX. (Continued)

Thicknesa Required Thicknens Required Thickness Required
{inch) BL(P)fpse {inch) BL(P)fps {inch) BL{P)fps
1.540 2480 1.615 2673 1.685 2867
1.545 2492 l1.620 2686 1.65%0 288}
1.550 2505 1.625 2700 1.695 28%€
1.555 2517 1.630 2713 2/1.700 2910
1.560 2530 1.635 2727 1.705 2925
1.565 2542 1.640 2741 1.710 2940
1.570 2555 1.645 2754 1.715 2954
1.575 2568 1.650 2768 1.720 2969
1.580 2581 1.655 2782 1.725 2984
1.585 2594 1.660 2796 1.730 2999
1.590 2607 1.665 2810 1.735 3014
1.595 2620 1.670 2824 1.740 302%
1.600 2633 1.675 2838 1.745 3045
1.605 2646 l1.680 2852 1.750 3060

1.610 2660 - - - -

i
l/ Epecification requirements for thise test atart at ordered thickness 1.001
inches. i :

2/ Specificétion requirements for this test end at ordered thickness 1.700
inches.
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MIL~A~46027G(MR)
O TABLE A-IV. Minimunm Required Ballistic Limits, Caliber .30
AP, M2 Projectiles at 0° Obliguity

Thickness Required Thickness Reqguired Thickneas Required

{inch) BL({P)fpa {inch) BL(P)fps {inch) BL{P)fps
0.940 1744 1.165 2002 1.390 2231
0.945 1750 1.170 2007 1.395 2236
0.950 1757 1.175 2013 1.400 2240
6.955 1763 1.180 2018 1.405 2245
0.960 1769 1.185 2023 1.410 2250
0.965 1775 1.150 2029 1,415 2255
0.970 1781 1.195 2034 "1.420 2260
0.975 1787 1.200 2039 1.425 2264
0.980 1753 1.205 2044 1.430 2269
0.985% 1799 1.210 2050 1.435 2274
0.590 1805 1.215 2055 1.440 2279
0.995 1811 1.220 2060 1.445 2283
1/1.000 1816 1.225 2066 1.450 2288
1.005 1822 1.230 2071 1.455 2293
1.010 1828 1.235 2076 1.460 2298
1.015 1834 1.240 2081 1.465 2302
i.620 i840 - 1.245 2086 1.470 2307
1.025 1846 1.250 2091 1.475 2312
1.030 1852 1.255 2096 1.480 2316
1.035 1857 1.260 2102 1.485 2321
f"j 1.040 1863 1.265 2107 . 1.490 2326
N 1.045 1869 1.270 2112 1.495 2330
1.050 1875 1.275 2117 1.50¢C 2335
1.0585 1880 1.280 2122 1.505 2340
1.060 1886 1.285 2127 1.510 2344
1.065 1892 1.290 2132 1.515 2349
1.070 1897 1.295 2137 1.520 2353
1.075 1903 1.300 2142 . 1.525 2asg
1.080 1909 1.305 2147 1.530 2362
1.085 1914 1.310 2152 1.535 2367
1.090 1920 1.315 2157 1.540 2372
1.085 1925 1.320 2162 1.545 2376
1.100 1931 1.325 2167 1.550 2381
1.105 1937 1.330 2172 1.5585 2385
1.110 1942 1.335 2177 1.560 2390
1.115 lo4g 1.340 21862 1.565 21394
1.120 1953 1.345 2187 1.570 2399
1.125 1959 1.350 2192 1.575 2403
1.130 1564 1.355 2197 1.5%80 2408
1.135% 1970 1.360 2202 1.585 2412
1.140 1975 1.3865 2207 1.590 2417
1.145 1880 1.370 2212 1.595 2421
1.150 1986 1.375 2216 1.600 2426
1.155 1991 1.380 2221 1.605 2430
1.160 1997 1.385 2226 1.610 2434

O {Continued on next page)
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MIL~-A~46027G(MR)

TABLE A-IV, (Continued}

Thickness Regquired Thickness Reguired Thickness Required
{inch) BL(P)fps {inch) BL(P)tps {inch) BL(P)fps
1.615 2439 1.785 2585 1.955 2724
1.620 2443 1.790 2569 1.960 2728
1.625 2448 1.795 2593 1.965 2732
1.630 2452 1.800 2598 1.970 2736
1.635 2456 1.805 2602 1.975 2740
1.640 2461 1.810 2606 1.980 2744
1.645 2465 1.815 2610 1.985 2748
1.650 2470 1.820 2614 1.990 2752
1.655 2474 1.825 2618 1.995 2756
1.6€0 2478 1.830 2623 2/2.000 2760
1.665 2483 1.835 2627 2,005 2763
1.670 2487 1.840 2631 2.010 2767
1.675 2492 1.845 2635 2.015 27171
1.680 2496 1.850 2639 2.020 - 2775
1.685 2500 1.855 2643 2.025 2779
1.650 2504 1.660 2647 24030 2703
1.695 2509 1.865 2651 2.035 2787
1.700 2513 1.870 26558 2.040 2791
1.705 2517 1.875 2660 2. 045 2794
1. 710 2522 1.880 2664 2.050 2798
1.715 2526 1.885 2668 2.055 2802
1.720 2530 1.890 2672 2.060 2806

1.725 2543 1.885 ‘ 2676 2,065 2810 ‘
1.730 2539 1.900 ..2680 2.070 2814
1.735 2544 1,905 2684 2.075 2818
1.740 2547 1,910 2680 .2.080 2822
1.745 2552 1.915 2692 2.085 2825
1.750 2556 1.920 2696 2.090 2829
1.755 2560 1.925 2700 2.095 2833
1.760 2564 1.930 2704 2.100 2837
1.765 2568 1.935 2708

1.770 2573 1.940 2712

1.775 2577 1.945 2716

1.780 2581 1.950 2720

i/ Specification requirements for this test start at ordered thickness 1.001
inches.

2/ Specification requirements for this test end at ordered thickness 2.000
inches,

20
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MIL=-A-46027G{MR)
O TABLE A-V. Minjmum Required Ballistic Limits, Caliber .50
AP, M2 Projectilas at 0° Obliquity

Thickness Required Thickness Requireq Thickness Required

{inch) BL(P)fpsa (inch]) BL{P)fps (inch) EL(P)Eps
1.950 2027 2.150 2138 2,350 2217
1.955 2030 2.155 2141 2,355 2217
1.960 2032 2.160 2140 2.360 2217
1.965 2035 2.165 2147 2.365 2217
1.870 2038 2.170 2149 2.370 2217
1.975 2041 2.175 2152 2.375 2217
1.980 2043 2.180 2155 2.380 2217
1.885 2046 2.185 2188 2,388 2217
1.99%0 2049 2.190 2160 2.390 2217
1.995 2052 2.195 2163 2,295 2217
3/2.000 205¢ 2.200 2166 2.400 2217
2.005 2057 2.205 2168 2.408 2217
2.010 2060 2.210 2171 2,410 2217
2.015 2063 2.215 2174 2,415 2217
2.020 2066 2.220 2176 2.420 2217

2.025 2069 2.225 2179 2,425 2217
2.030 2072 2.230 2182 2.430 ) 2217
2.035 2074 2.235 . 2184 2,435 2217
2.040 2077 2.2440 2187 2.440 2217
2.045 2080 - 2.2485 2190 2,445 2220
2.050 2083 2.250 2193 2.450 ‘223
(::) 2.055 2086 2.255 4195 2.455 2226
2.060 2088 2.260 2198 2.460 2228
2.065 2091 2.265 2201 ""2.465 2231
2.070 2904 2.270 2203 2.470 2234
2.075 2097 2.275 2206 2.475 2237
2.080 2100 2.280 2209 2.480 223%
2.085 2102 2.285 2211 2.4e5 2242
2.090 2105 2.290 2214 2.480 2245
2.095 2108 2.295 2217 2.495 2248
2.100 2111 2.300 2217 2.500 2250
2.105 2114 2.305 2219 2.505 2253
2.110 2116 2.310 2217 2.510 2256
2.115 2119 2.315 2217 2,515 2259
2.120 2122 2.320 2217 2,520 2261
2.125 2125 2.325 2217 2,525 2264
2.130 2127 2.330 2217 2.530 2267
2.135 2130 2.335 2217 2.535 2270
2.140 2133 2.340 2217 2.540 2272
2.145 2136 2.345 2217 2.545 2275

(Continued on next page)
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MIL-A-46027G(MK)

TAELE A~V. (Continued)

Thickness Requjred Thickness Required Thickness Required '
{inch} EL{P)fpB © (inch) BL{P)fps {inch) BL{F)fps
2.550 2278 2.735 2380 2.920 2481
2.555 2281 2.740 2382 2.925 24B4
2.560 2283 2,745 2385 2.930 2487
2.565 2286 2.750 2368 2.935 2490
2.570 2289 2,755 2391 2.940 2492
2,575 22092 2,760 2393 2.945 2495
2.580 2294 2,765 2396 2,950 2498
2,585 2297 2.770 2399 2.5655 2501
2.590 2300 2.775 2402 2,960 2503
2.595% 2303 2.780 2404 2.965 2506
2.600 2305 2.785 2407 2.970 2509
2.605 2308 2.790 2410 2.%75 2512
2.610 2311 2.795 2413 2.980 2514
2.615 2314 2.800 2415 2.985 2517
2.620 2316 2.805 2418 2.%90 2520
2.625 2319 2.810 2421 2.995 2523
2.630 2322 2.815 2424 2/13.000 2525
2.6315 2325 2.820 2426 3.005% 2528
2.640 2327 2,825 2429 3.010 2531
2.645 2330 2.830 2432 3,015 2534
2.650 2333 2.835 2435 3.020 ‘2536
2,655 2336 .2.840 2437 3.025 2539
2.660 2338 2.845 2440 3.030 2542
2.665 2341 2.B50 2443 3.035 2545
2,670 2344 2.855 2446 3.040 2547
2.675 2347 2.860 ' 2448 3,045 2550
2680 v w2349 ReBES . 2451 3.050 2553
2,685 2352 2.870 2454 '3.055 3556
2.€90 2355 2.875 2457 3.060 ‘2558
2,695 2358 2.880 2459 3.065 2561
2.700 2360 2.865 2462 3.070 2564
2.705 2363 2,890 2465 3.075 2567
2.710 2366 2.8985 2468 3.080 2569
2,715 2369 2.900 2470 3.085 2572
2.720 237 2.905 2473 3.090 2575
2,725 2374 2,510 2476 3.095 2578
2.730 2377 2.915 2479 3.100 2580

i/ Specification requirements for thig test start at ordered thickness 2,001
inches.

KN

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

TU.S. GOVERNMENT FPRINTING OFFICE: 1984—708-040/A080%
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