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MILITARY SPEC3TICATION

cARTRmGE , CALIRER .50,ARJIOR-PIESCING,M2

1. SCOPE

1.1 This specificationcovers Cartridge,61aliber.50,Armor-Piercing,M2
for use in Caliber .50 weapons.

2. APPLIC2Q31i?.DOCIJMilWS

2.1 The followingdocumantsof the issuein
forbids or requestforproposal,forma partof
extentspecifiedherein.

SPECIIWCATIONS

Military

effect on date of invitation
this specificationto the

WL-S:13812 - Steel Plate, Wrought Eomoganeousfor
A.mmmition Testing +$ to 12 inches inclusive

Military
MZL-STD-105

MIL-STD-109
mL-sTD-636

MIL-STD-644

DRAWINGS

Monitions Command
D5569930
C7643674

- Smpling Procedures and Tables for Inspection
by Attributes

- Quality Assurance Terms sad Defiliitions
- Visual Inspectionstandards’for SmaIl Arms

Anmmnition through Caliber .50
- Visual InspectionStandards,and Inspection

Procedures“forInspectionof Pack@”ing,
Pack% and Marking of Small Arms ‘Ammunition

- Cartridge,Caliber .50,Armor-Pierctig,M2
- Classificationof Cartridge Case Defects

FSC 1305
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MIL-C-60666(MU)

2.1 DRAWIWGS(Cent’d)

Munitions Commend
F8596993

D7553544

D7553346

IEL-5569930 -

PUBLICATIONS

AMCR 715-505,Vol.

!CECP700-700,Vol.

Packing and Marking Cartridges,Caliber .50
Linked M15 or lZ1; Box, Anmmnition M2Al;
Box, Wirebound
Packing and Marking Cartridges,Caliber .50
Bulk; Box, Ammunition,M2Al; Box, Wireboumd
Packing and Marking Cartridges,Caliber .50,
Linked; Box, Amnnmition,M&Ml; Box, Wireboumd
InspectionEquipmcmt List for Cartridge,
Caliber .5Q Armor-Piercing,M2

III - ArmncmitionBallisticAcceptance Test
Methods, Vol. III, Test Procedures for
7.62mmCartridges

III - M~Ual of Test Methods for Small Arms
Annm.mition

(Copies of specifications,stsmdards,drawings and publicationsrequiredby
suppliers h connectionwith specificprocurementfunctions should be obtained
from the procuring activity or.as directedby the contractingofficer.)

.

3. R~UIREMZWTS ●
3.1 General.- The cartridge shall comply with Drawing D5569930, referenced

specifica-wd the following:

3.2 Bullet extraction.- The force required to extractthe bullet from
the cartridgecase shall be not less than 200 pounds.

3.3 Residual stress.- The cartridge case shall not split when subjected
to a one percent mercurous nitrate solution for 15 minutes.

3.k Waterproof.- The cartridge shall not releasemore thsm one bubble
of air when subjectedto an internalpressure differentialof 7* pounds per
square inch (psi) for 30 seconds.

3.5 Accuracy.- The average of the mean radii of all targets of the sample
cartridges,fired at 600 yards, shall be not greater than 10.0 inches.

3.6 Action time.- The action time (overallprimer iguition,propellant
burning and bullet-traveltime) of the cartridge shall not exceed 4 milliseconds.
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3.7 Velscity.- The average velocity of the swple cartridges,conditioned
at 68° to 72 Fahrenheit (F), shall be 2810 feet per second (ft/sec) plus or
minus 30 ftlsec at 78 feet from the muzzle of the weapon. The standarddevia-
tion of the velocities shs.11not exceed 50 ft/sec.

3.8 Chamber pressure.- The average chamberpressure of the sample
cartridges,conditionedat 68° to 72° F, shall not exceed 53,000 psi.

3.9 Penetration.- The bullet core or bullet of the cartridge shall com-
pletely perforate a 7/8 inch armor plate (MIL-S-13812)placed at 100 yards
from the nmzzle of the weapon.

3.10 Stripptig.- The jacket of the bullet or any part thereof, shall not
separatefrom the core when the cartridge is fired.

3.11 Function and casualty.- The cartridgeshall functionwith casualty.

3.12 workmanship.- The requirementsfor workmanshipare as specifiedon
the applicabledrawings, refermced specifications and the following:

3.12.1 Metal defects.- Metal defects.- The cartridge shall be free of folds,
wrinkles, deep draw scratches,scaly metal, dents and other defects.

3.12.2 Foreign matter.- The cartridge shall be free of corrosion,stains,

●
discolorations,dirt, oil, and smears of lacquer.

4. QUALITY ASSWCE PROVISIONS

4.1 Responsibilityfor inspection.- Unless otherwise specified in the
contract or purchase order, the supplier is responsiblefor the performance
of all inspectionrequirementsas specifiedherein. Except as otherwise
specified,the suppliermay utilize his owm facilitiesor any commercial
laboratoryacceptableto the Government. The Governmentreserves the right
to perform any of the inspectionsset forth in the specificationwhere such
inspectionsare deemed necessary to assure that suppliesand services conform
to prescribed requirements.

4.1.1 Quality assuraace terms ad definitions.- Reference shail be made
to MIL-STD-109 for definitionof quality assurance terms.

4.2 First article sample.

4.2.1 Initial production ssmple.- At the beginning of regular production,
a sample ska11 be submitted in accordancewith contract requirement:and shall
consist of 2000 cartridges. The sample shall be manufacturedusing the same
materials, equipment,processes and procedures as will be used in regular pro-
duction. All parts and m9.terials,includingpackaging and packing shall be the
same as used for regular production and shall be obtained from the ssme source
of supply.
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4.2.1.1 Examinationand test.- After inspectionand provisionalacceptance ●
at source, the sample shall be fispectedfor all requirementsof the drawings
and specifications‘ata govemumsntlaboratory or such other facility specified
in the contract.

4.2.1.2 Initialproduction sample failure.- Failure of the sample to
comply with the requirementsof the drawings .sndspecificationsshall result
in sample disapproval.

4.3 Inspectionprovisions.

4.3.1 ~.

4.3.1.1 Submission of product.-
accordancewith MIL-STD-105.

The product shall be submitted in

4.3.1.2 Lot identification.- Each lot of emmrunitionshall be identified
as to type, caliber and model, as well as with a lot number emd the supplier1s
identification as assignedby the procuring activity. Each lot shall be
tither identifiedby a Federal Stock Number assignedby the procuring activity.

4.3.2 Examination.- One hundred percent examinationshall be perfomne3
for all criticaldefects. Examinationfor major and minor defects shall be
performed on a class basis in accordsmcewith the classificationof defects,
Table 1, ustig applicablesamplingplans and acceptance criteria of MIL-STP-105.
The AQL for Major Class shall be 0.25 percent and the AQL for the Minor Class
shall be 1.50 percent. ●

4.3.2.1 Classificationof defects.- The classificationof defects shall
be as specifiedin Table 1.

TASLE I
Major or

No. Defect and Method of Inspection Critical Major Minor Minor

Visual ~

Cartridge
1 Discolored,dirty, oily, mneared x
2 Corroded, or stained, if etched x

Case
4 Round head

Dent z
2 Split case

in K, L or M location
in 1, S or J location

x

x

x

x
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MIL-C-60666(MU)

TABLE I (Cent’d)
Major or

No. Defect smd Method of Inspection Critical Major Minor Minor

9
10
U.
12
13
14
15
16
17
18
19
20
21

22

●
23
24
25
25
27
28
29
30
31

32
33
34
35
36
37

38

Perforated case
Draw scratch
scratch
Beveled.underside of head
Case mouth not crimped in canneulure
Scaly metal
No chamfer on head (rim)
Fold
Wrinkle
Buckle
Bulge
Illegible or misstig head st~
Defective head
Defective mouth
No visible evidenceof mouth anneal

Bullet
Dent
Scratch
Split bullet jacket
Ioose bullet
Misstig cannel~e
Scaly metal
Upset (crooked)point
Exposed steel (clad jacket)
Blunt point
Defective cannelure

Prtier +:
No primer
Cocked primsr
Invertedprimer
Loose primer
Nicked or dented primer
No waterprooftigmaterial

(Primerpocket joint)
Defective crimp

x
x

x
x
x

x
x

x
x
x
x
x
x
x

x

x
x

x
x
x

x
“x

x
x
x

x
x
x

x
x

x
x
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4.3.2.1 (Cent’d)

TABLE I (Cent’d)

No.
Major or

Defect and Method of Inspection Critical Major Minor Minor

Gaging
39 TOtal length
40

x
Cartridgeprofile failure (requirtig
more than 80 lbs. dead weight to
insert.in profile and ali@ment gage)

41
x

Dismeter of extractorgroove, max. x
Diameter of extractorgroove, min.

;:
x

Diameter of head
44

x
Thiclmess of head

45
x

Length to shoulder datum
46

x
Depth of primer x

Weighing
47 weight, ~. d x

.. . .
Refer to”MIL-STD-636for visual defects standards for defects 1 through 38.

Each lightweightcartridge shall be disassemhled and the propellemt weighed.
Each such cartridgefound to contain 100 grains or more of propellant shall
be classed as a major defect. Any cartridge containingless than 100 grains o
of propellant shall be classed as a criticaldefect.

4.3.3 Tests.: The tests listed in Table II shall be conducted fi
accordance~the methods and procedures specified in 4.4.

4.3.3.1 Test sample.- The quantitiesfor the various tests shall be as
specified in Table II. Only cartridgeshaving met the visual, dimensional
and weight requirementsshall be used in the bal~f+tic tests aud shall have
been selected h ,sucha manner that the sample is representativeof the entire
lot. The cartridgesshall be thoroughlymixed before befig divided into
s-les fOr the various tests.

TABLE II

Number of Requirement
Test Cartridges paragraph

Bullet Extraction ~ 25 3.2
Residual stress (MercurousNitrate) ~ 50
Waterproof 2f 20 ;:2

6
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● 4.3.3.1 (Cent’d)

TABIE II (Cent’d)

Number of Requirement
Test Cartridges Paragraph

Accuracy ~ 90 3.5
Action Time lf 50 3.6
Velocity 3f 20 3.7
Chamber Pressure ~ 20 3.8

/
Penetration 2 20 3.9
Stripping 4 20 3.10
Ilnction and Casualty ~ -. 3.11
Gun, Machine Cal. .50
Browning M2, HS (Turret‘Type) 400 ---

Gun, Machine Cal. .50
Browning M2, IE (FlexibleTwe) 400 ---

Gun, Machine Cal. .50,M85
(FixedType) 400 ---

~ Failuxe of two or more cartridgesto comply with the applicablerequirement

●
shall be cause for rejection of the lot. If one cartridge fails in the
first test, a second sample consistingof double the number of cartridges
in the first sample shall be tested. If any failing cartridgesare found
in the second ssmple, the lot shall be rejected.

~ Failme of nine or gore cartridgesto comply with the applicablerequire-
ments shall be cause for rejection of the lot. If more thsn four, but
less than nine cartridgesfail in the first test, a second sample consisttig
of double the number of cartridges h the first ssmple shall be tested.
The lot shall be rejected if in the conibinedfirst and second sample,ntie
or more cartridgesfail to comply with the applicablerequirement.

~ Failuxe of the cartridgesto comply with the applicablerequirementsshall
be cause for rejection of the lot, subjectto testing a second sample con-
sisting of double the quantity of cartridgesused in the first test. Failure
of the cartridges in the second sample to comply with the applicablerequire-
ment shall be cause for rejection of the lot.

~ This test shall be conductedon the initialproduction sample only. Deter-
mination of compliancewith the bullet strippingrequirementshall be made
during the fiction and caSUaltYtest.

7’
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4.3.3.1 (Cent’d)

2 The lot shall be rejected when function and casualty defects plus firing
defects observed in all other firing tests exceed the acceptsacenumber
for the cumulativesample in Table III. If the number of defects found
in the first test exceeds the acceptwce number for the first sample,but
is equal to or less than the accepts.ncenumber for the cunmlative sample,
a second semple, consistingof double the quantitiesspecifiedunder
fmction end casualtytest, shall be fired in all the service weapons
specifiedtherefor. This procedure shall apply regardlessof the weapon
or weapons h which the firing defects occurred in the first test. If the
total number of defect. in the combined first snd second sample exceeds
the acceptancenumber for the cumulativesample, the lot shall be rejected.
If, h testing a second sample, defects other than those for which the
second sample is being tested should occur to the extent that they exceed
the acceptancenumber for the cumulative sample, the lot shall be rejected.

4.3.3.2 Firing defects.- Firing defects and acceptancenumbers shall be
as s~ecified in Table III.

TABLE III
Acceptance

First Cwnulative
Defects Sample (lst & Second Sam@le)

1. Misfire
2. Bullet remsining in bore l.f
3. Primer leak

a. Perforationin firing pin indent
in primer cup, Machine Gons

b. Escape of gas through primer cup
other thsm 3a.

c. Escape of gas around primer cup
more than 54 of periphery

d. Blown primer or primer falls out
of pocket on retraction of bolt

4. Case casualties
a. Longitudinalsplit 2f

(1) Neck and shoulder (I or S)
(2) Body (J)
(3) BOdY (K)
(4) To head,(L)
(5) Thrcmgh head (M)

b. Circumferentialrupture ~
(1) Psrtial, shoulder or body (J or S)
(2) Partial, body (K)
(3) Partial, head (L)
(4) Complete

5. Failure to extract
6. Weapon stoppage ~

8

1
0

24

7

14

0

27
7
1
0
0

2
0
0
0
0

2

60

15

30

1

65
15
2
1
1

4
1
1
1
1

0
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4.3.3.2 (Cent’d)

No secondsamplepermitted.Lot shallbe rejected.

For location of defects indicatedby letters in parentheses,see
Drawing c7643674.

All stoppagesattributableto the ammunition,with the exceptionof.misrire, complete rupture or railure to extract, observed in all tests
shall be included.

k.3.4 Packaging, p acktig and marktig inspection.- During or immediately
prior to the packaging operation,100 percent examinationof the cartridges
shall be performed to ascertainthat the cartridgetype conforms to the draw-
ing. Occumence of a high pressure test, dummy or blank cartridge shall be
classed as a criticaldefect. Occwrence of any incorrecttype other than
those listed shall be classed as a major defect. All non-conformingcartridges
shall be rejected. Inspectionfor packaging,packing and marking shall be h
accordancewith MIL-STD-644as applicableto the drawing.

~.3.5 Inspectionequipment.- The examinationand tests shall be made
using the equipmentlisted on IEL-5569930.

4.4 Testmethodsand procedures.

4.4.1 Bullet extraction.- The cartridgesshall be tested in en approved
bullet extractormachine. The rate of travel of the.test head shall be not
less than three or more than six inches per minute.

4.4.2 Residual stress (MercurousNitrate).- The test shall be conducted
h accordemcewith TECP 700-700,VCI1.III.

4.4.3 Waterproof .- The ammunition to be tested, not to exceed five
cartridges at one time, shall be placed horizontallyon a perforated tray.
The tray shall be placed in a desiccatorcontaining sufficientquantity of
freshlyboiled water to maintain a head of 2 to ~ iuches. The desiccator
shall be evacuatedto a pressure of 7* pounds per square inch (15 inches of
mercuzy) below atmosphericpressure and held at that pressure for 30 seconds.
The number of bubbles liberated from the mouth or prhaer of each cartridge
shall be observed.

4.4.4 Accuracy.- The test shall be conducted in accordancewith
TECP 700-700,Vol. III.

4.4.5 Action time. - The test shall be conducted in accordancewith
methods and procedures of AMCR 715-505,Voltune3 using equipmentlisted in
IEL-5569930.

9
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4.4.6 velocity .- The test shall be conducted in ac~ord~~e with
TECP 700-700, Vol. III.

4.4.7 Chamber pressure.- The
TEC’P700-700; Vol. III.

4.4.8 Penetration .- The test
TECP 700-700, Vol. III.

test shall be conducted in accordance

shall be conducted in accordancewith

with

4.4.9 Stripping test.- The test shall be conducted in accordancewith
TECP 700-700,Vol. III, simultaneouslywith the function and casualtv test
of the initial production sample. “

-.

4.4.10 Function and casualty.- In these firings, the weapons shall be at
room temperatureat the beginning of the test, end the machine guns shall be
cooled between bursts. The number of cartridgesto be fired shall be as speci-
fied in Table 11. The test shall be conducted in accordancewith TECP 700-700,
Vol. 111 and as indicatedbelow:

a. Gun, Machine, Caliber .50 Browning,M2, Heavy Barrel (Turret
Type) - Fire ti bursts of 100 cartridges

b. Gun, Machine, Caliber .50 Bro-wingM2, Heavy BSrrel (Flexible
Type) - Fire in bursts of 100 cartridges

c. Gun, Machine, Caliber .50,Tank M85 (Fixed) - Fire in bursts
of 100 cartridges.

4.4.11 Defect penalty.- In any ballistic test, except function and casualty,
in which the occurrenceof a firing defect listed in Table III prevents the
obtainingof a reliable result for the characteristicbeing tested, an additional
shot shall be fired. That particular test shall not be penalized,but the total
ballistic sample shall be penalized for such defects in accordancewith Table 111.

5. PREPARATIoNFOR DELIVERY

5.1 Packtig, Level A (Worldwideshipment).- The cartridge shall be packed
in accordancewith Drawing D75533b6, D7553544 or F8596993.

5.2 M=king and labeling.- Packing boxes shall be marked and labeled in
accordancewith the applicabledrawing cited in 5.1.

6 .“ NOTES

6.1 ~.- Invitations for bids and contractsor cu-der~till
specifythe following:
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6.1.1 Title, number and date of this

6.1.2 Type and level of packing.

MIL-C-60666(MU)

specification.

6.1.3 Provisions for the supply, maintenanceand dispositionof mandatory
ballistic test equipmentfor acceptsace inspectionpurposes.

6.1.4 Prevision for the submissionof acceptance tispectionreports
containingfinal inspection results for each lot of sammnition presented to
the Government.

6.1.5 Requirementsfor contractorto provide and maintain an inspection
system in accordsmcewith MIL-I-45208,InspectionSystem Requirements.

Asterisks are not used in this revision to identify chsageswith
the previous issue, due to the extensivenessof the changes.

C!USTODL4N: PREPARINGACTIVITY:

Army - MO Army - MU

Project No. 1305-A502

respect to

*U.S. GOVEWMEN? F’RU+TW3 OFFICE 19S7.30,.5 ,2/2103
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