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ABGTRACT

This Product lmproyement Test of Cartridge, 5,56~-mm, Assembled
with Steel Cartridge Cadea, was conducted by the US Army Infantry
Board at Fort Benning, orgia, during the period 14 October 1969
through 11 February 1970\ /The datilv temperatures during testin; vair!ed
between 9° F. to 869 F. e purpose of the test was to determine suit-
abilirvy of the 5.56-mm stecl-cased cartridges to renlace standard brnsu~cnll4/
cartridges o8, and to determine the physical and technfcal characteristics
of the 5.56-mm steel-cased cartridges.

Specific test phases to which the steel-cased cartridges were sub-
jected were phvsical characteristics, safety, cartridpge-weanon compatibility,
adverse conditions (60-day open storage period), reliability, and hu-
aan factors.—The nerformance of the steel cartridge case was compared
ty brass cartridge ca:v:zih"pertinent subtestsa.

There were no deficiencieS?%ouud during the test. ;;:::\3t;)one

shortcoming found: the susceptibility of the test cartridges to rust.

There were 47 incidents of split ca out of 21,642 steel-cased
rounds fired.E6?'E_TY7T—?EfE-5T_T;Ziazgzggia?fﬂg‘t!!t*ng€> However,

these split cases did not adversely affect the operation of tha weavons.

There were 71 malfunctions with weapons firing control cartridpes
and 53 malfunctions with weapons firing test cartridges. All malfunctions,
with the exception of three, were either weanon- or magazine-caused:
The three excentions wera cartridge-caused mal . o of the
cartridge-caused malfunctions Tol cartridges, and one with
test cartridees.

e blast, flash, noilse, and felt recoil produced by the test car-
tridges were comparable to those of the control cartridges. The test
cartridges ejected farther to the rear and right than did the control
cartridges.

It was concluded that the steel-cased 5.56-mm cartridges are com-
patible with the M16Al rifle and are suitable for US Army use under
intermediate climatic conditions. o It was recomnended that the steel-
cased 5.56-mm cartridges be sub to more environmental service-~

type testiny, specifically trople,\prior to their release for world-wide
and unrestricted US Army use.



FOREWORD

The US Ammy Infantry Board was responsible for test planning,
test execution, and test reporting.




SECTION 1. SUMMARY

1.1 BACKGROUND

For a number of vears Frankford Arsenal has carried on a program
to develop suitable steel cases as a substitute for brass cases for
small arms ammunition. The use of steel cases would alleviate the
effects of copnper shortages which usually occur in wartime. From this
program, Frankford Arsenal has develoned both 7.62-mm and 5,56-mm steel
cartridge casesg, and has requested testing to evaluate the overall ser-
viceability of the steel cases. The 7.62-mm steel-cased cartridges were
tested by the US Army Infantrv Board in 1968.

1.2 DESCRIPTION OF MATERIEL

1.2.1 The steel-cased 5.56-mm cartridges, ball and tracer, are identical
to the standard 5.56-mm cartridges, Ball, M193 and Tracer, M196, exrcant
that the cartridze cases are made of heat-treated steel instead =i copper
alloy and have a baked phenolic varnish coating, which {s OD in color.

1.2.2 Hereinafter, the steel-cased 5.56-mm cartridges, ball and tracer,
will be referred t*~n 72 the test cartridge(s) or test ammunition. The
brass-cased 5.56-mm cartridges, ball and tracer, will be referred to as
control cartridge(s) or control ammunition.

1.3 TEST OBJECTIVES
1.3.1 To determine the physical characteristics of the test cartridges.

1.3.2 To determine the suitability of steel-cased test cartridges
to replace the control cartridges under temperate climatic conditions.

1.4 SCOPE

The Product Improvement Test of Cartridges, 5,56-mm, Assembled
with Steel Cartridge Cases, was conducted by the United States Army
Infantry Board (USAIR), at Fort Benning, Georgia, under prevailing
intermediata climatic conditions, duriag the period 14 October 1969
to 11 Fabruary 1970. Ten test soldiers, representative of those who
can be expected to use and maintain the cartridges in the field, were
used in testing. The Brass Case 5.56-mm Cartridges, Ball, M193 and
Tracer, M196, were used as control cartridges. Twentv rifles, 5.56-mm,
M16A1, were used during the test. Ten of the rifles were manufactured
by General Motors and 10 were manufactured by Colt's, Inc. Five of
each model M16Al's were designated to fire the test cartridges and
were referred to throughout testing as test weapons; 5 of each model
M16Al's were designated to fire the control cartridges and were re-
ferred to throughout testing as control weapons. Excent as noted, the
test weapons fired only the tesi cartridges and the control weapons
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fired only the control cartridges. The test soldiers handled, carried,
and maintained the cartridges and weanons during certain periods of
testing and fired the test and control cartridges throughout all neriods
of testing. Temperatures during testing varied hetween 90 . and 86° F.
The test and control cartridges wvere subjected to storage in light and
heavy rainfall during 36 days of tha test period. Samples of the test
and control cartridges were exposed to open storage for a maximum period
of 60 days. LExcept as noted, the firing of the test and control cartridges
throughout testing was accomplished by firing half of the test and con-
trol cartridges in the semiautomatic mode and half of the test and con-
trol cartridges in the automstic mode.

The performance of the steel cartridge cases in this test was com-
pared with that of the brass cartridge cases and with criteria developed
by USAIB, since no specific criteria wvere provided.

1.5 SUMMARY OF RESULTS

1.5.1 Thers were no deficiencies found during testing. There was one
shortcoming found, and that was the susceptibility of the test cartridge
to rust.

1.5.2 The average weights of a 20-round sample size of the two tvpes
of test and control cartridges wvere:

a. Steel-cased ball - 168.6525 grains

b. Steel-cased tracer- 165.5227 gralas

c. Brass-cased bali 178.64 grains

d. Brass-cased tracer- 175.5525 grains

Although the difference in weight between the test and control
cartridges (with ball and tracer) ia statisticallv significant, the
difference in weight had no significant effect on the function of the
weapons .

1.5.3 The performance and relisbility of the test cartridge during firing
vere comparable to the control cartridge.

1.5.4 During oven-storage phases of testing, teat cartridges shoved a
greater suscentibilicy to rust than did control cartridpes.

1.5.5 Theare vere 7] salfunctions with veanons firine control cartridpes,
from & total of 2),302 control cartridpes fired, snd 27 of theae mal-
fenctions vere with coatrol tracer cartridgses. There wvere 53 malfunctions
vith veapons firimg test cartridpes, from a total of 21,642 test car-
tridges fivred, and 13 of those malfunctions vere vith test tracer
cartridges. All msifunctions, with the excention of three, vere either
wveapes- or magstine-caused. The three excentions were cartridpe-caused.
They were: ome primer blowout with a2 steel-cased cartridme;: one priser
blowost with & comtrol cartridge: and one incident of a cracked portion of
the cartridge case devel on s control cartridpe.
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1.5.6 The human factor characteristics of the test cartridge were com-.
parable to the contiel earzric - in respect to noise, flash, blast. and
felt recoil produced hv the cartridge. The ejection nattern of test
cartridges was farther to the rear and right of the firers' nositions
than the ejection pattern of the control cartridges. This efection
pattern did not adverselv effert‘the firer (whether left-handed or
right-handed) nor the ~djiacent firer.

1.6 DIscUSsIoN

The split cases, which occurred during testing, cannot be classified
as a shortcominz sinece they did not adversely affect the operation of the
weapons, i.e., no maifunctions could he attribhuted to the split cases.
However, it is supgested that this matter of snlit cartridges be re-examined
by more technicallv cualified nersonnel. '

Addirionallv, althourh the susceptibility of the test cartridpee to
rust was classified as a shortcoming, the occurrence of rust resulted
from exposure tn only lirited environmental conditions. DNuring the time
frame of rthis test there were no neriods of extended: exnosure to com-
bined high temperature and high humidity. It is felt, therefore, that
tie steel-cased cartridpes should be teated under the snan of environmental
conditions, arer{ff-~-11v, an environmental service-tyne test at the Tronic
Test Center, to droror=ine what effect exposure to that climate will have
on the steel-canad cavevidres. It is understood that an Arctic Test of
the steel-cased cnrtridres will be conducted.

1.7 CONGC..ISTGN

The US Armmy Infantrv Beard concludes that, based on the results of
this test, the Oartridres, 5.56-mm, Assembled with Steel Cartridpe Cases,
are compatible with the M16AL rifle and are suitable for US Army use
under intermediate climatic conditions.

1.8  RECOMMENDATION

The U5 Armv Inl{antry Board recommends that the Cartridges, 5.56-mm,
Asgembled with Steel Cartridge Cases, be subjected to more environmental
service-tvne testing, specifically tropic, prior to thelr release for
world-wide apd unrestricted US Amy use.



SECTTON 2. DETAILS OF TEST
2.1 SUBTEST NO 1, PRECPERATIONAL INSPECTION AND PHYSTCAL CHARACTERISTICS

2.1.1 Objectives

2.1.1.1 To insure tha: zho iest and control cartridges and associated
weapons were in oroper ~~ndizion for testing.

2.1.1.2 To determins 17 compare the physical characteristics of the
test and control carsr?ires,

2.1.2 Criteria

2.1.2.1 The test and :ontrol weapons and cartridges must be in proper
condition for testing (item 1, app II). :

2.1.2.2 The physical charntzeristics of the test ammunition shall be
comparable to thozr 7 “he control ammunition (item 2, apn II).

2.1.3 Method

2.1.3.1 Test and ccntrcl cartridges were checked for defects; any
defects found were described and recorded. All weapons were given
a technical insrect  vrior o beginning the test.

2.1.3.2 Each wespon wr. lunation fired with 60 rounds of each type
test and control cartridges: 20 rounds semisutomatic fire; 20 rounds
automatic fire in 2- 5 J--ound bursts; and 20 rounds automatic fire
in one burst.

2.1.3.3 Lot numbers o7 211 test and control cartridges were recorded.
Twenty of each type test and control cartridges were randomly selected,
weighed, and their majcr dimensions were measured. The weights and
measurements were recorded and compared. These data were also compared
to available technical data. Appropriate photographs were taken.

2.1.4 Results

2.1.4.1 All test and control cartridges and associated weapons were
found to be in prorer coudition for test. N

2.1,4.2 The followin: lot numbers and quantities of test and control
cartridges were furnished for testing:

Tes t Control

Mi93 Ball, LC-SP-844 (20,160 rds) M193 Ball, LC-SP-845 (20,160 rds)
M196 Tracer, LC-SP-846 (5,040 rds) M196 Tracer, LC-SP-847 (5,040 rds)

NOTE: Frankford Arsenal personnel stated that the ball test and
control cartridges were loaded with the same propallant - WC-846, and
that the tracer test and control cartridges were loaded with the same
propellant - IMR-R?58M,
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2.1.4.3 The following serial numbers, makes, and numbers were assigned

to the MlI6Al's utilized during testing:

Tl
T2
T3
Té
T5

Genaral Motors

Test

3073854
3074663
3073273
3072621
3072887

Control

Cl 3073266
C2 3075216
C3 3074626
C4 3074295
C5 3070426

Test

Tl 1322510
T2 1323056
T3 1322984
T4 1327271
T5 1322618

Colt
C1
c2
c3
C4
C5

Control

1326485
1327319
1326930
1323074
1323271

2.1.4.4 The average weights and measurements of the 20-round sample
sizes of the two types of test and control cartridges are shown in
Table 2-1. Detailed physical data on selected samples of test and
control cartridges are contained in Chart 3-1, Appendix I.

TABLE 2-1

RECORD OF AVERAGE WEIGHTS
OF TEST AND CONTROL CARTRIDGES

AND MEASUREMENTS
(20-round sample size)

Control (Average) Test (Average)

Ball Tracer Ball Tracer
Overall -
Length 2.2475 in.| 2.2473 in. 2.2496 iny 2.2509 in.
Diamater-~
Case Neck 0.2489 in.} 0.2490 in. 0.2484 in§ 0.2496 in.
Case Bsse 0.3747 in.| 0.3748 {in. 0.3744 1nd 0.3745 in.
Overall
Weight 178.64 gr. 175.5525 gr. 168.6525 gr{165.5225 gr.

2.1.4.5 Test cartridges, both ball and tracer, weighed less than the
control cartridges, both ball and tracer (as shown in table 2-1),

2,1.4.6 The test cartridges had a baked phenolic varnish coating,

OD in color; the control cartridges had a metal finish with no type of
coating.

2.1.4.7 1t required more force to extract projectiles from test cartridges
than from control cartridges. Note: All test ball and tracer cartridges
in the s2lected sample could not be completely disassembled to weigh and

to meagurz the component parts. During function firing 14 malfunctions
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occurred with the ~o-t+~! cartridges and 3 malfunctions occurred with
the test cartridges (ref Chart 3-2a, app I). In the opinion of the
test officer, these melfun~tions were caused by the test and control
weapons being new and not broken-in,

2.1.4.8 A photograph cf test and control cartridges is shown in Figure 1,
Appendix 1.

2.1.5 Analyzis

2.1.5.1 The test and .ontrel cartridges and associated weapons meet
the criteria listed in paragraph 2.1.2.1,

2.1.5.2 The phvsical characteristics of the test cartridges are
comparable to those of the control cartridges.

2.2 SUBTEST NO 2, »>AT2°Y
2.2.1 Objective

To determine whe*“er the test cartridges are safe for Army use.
2.2.2 Criteris

Use of the test c:riridges must require no additional safety pre-
cautions in regard toc ztorage, handling, and firing beyond those re-
quired for controi cartricres (item 3, app II).

2.2.3 Method

During the =c.’i~t ¢f 31l testing, observations were made to
determine any unsafe ccnditions of the test cartridges.

2.2.4 Result

Throughout testinz, no safety hazards were aoted in the use of
the test cartridges.

2.2.5 Analvsis

The test carrridges can be safely fired under temperate climatic
conditions, provided normal safety precautions are followed.




2.3 SUBTEST NO 3, CARTRIDGE-WEAPON COMPATIBILITY

2.3.1 Objective

To determine whether the test cartridges are compatible with the
M16Al rifle.

2.3.2 Criteria

The test cartridges must be comparable to the control cartridges
in respect to compatibility with the M16A1 rifle (item 4, app II).

2.3.3 Method

2.3.3.1 Throughout testing, observations were made aid recorded on test
and control cartridge-weapon performance. Firing and functioning data
vers analyzed for evidence of any incompatibility between the test and
control cartridges and the weapons in which they were employed.

2.3.3.2 Particular note was made of the performance of the test car-
tridges as to loading (to include stripping from magazine and clips),
feeding, extraction, ejection pattern, signature effects (day and night),
veapon vear, case casualties, and other facets of cartridge-weapon func-
tioning. A comparison was made between the test and control cartridges
a8 to compatibility with the weapons.

2.3.3.3 A cyclic rate of fire exercise was conducted at the beginning
and at the end of testing. Two test and 2 control weapons were utilized
for the exercises. One hundred and eighty rounds of each tvpe test and
control ssmunition were fired from each of the 2 test and 2 control
veapons. PFiring wvas done automatically in 20~round bursts. The cyclie
rate of each 20-round burst was recorded by a visicorder.

2.3.4 Rasults

2.3.4.1 A record of weapon firing, functioning, and malfunctions throughout
testing is showm in Chart 3-2; a record of malfunctions by subtests is
shown in Chart 3)-2a, Apperdix I. (See key to malfunctions, Chart 3-2b.)

2.3.4.2 There were no difficulties encountered in loading (to include
stripping from magatine and clips), feeding, and extraction of the test
cartridges thoughout testing.

2.3.4.) The test cartridges ejected in an area approxiuately 2 feet
farther to the rear and right of the firing position than did the control
cartridges.

2.3.4.4 There vas wo discernible difference betwvesn the suzzle flash
of u weapon firing test cartridges and a weaspon firing control car-
tridges.
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2.3.4.5 A record ~f hrea voar is gshown in Chart 3-2e¢, Appendix I.

Control weapon GM C5 had a broken extractor after 4,001 rounds and again
after 5,521 rounds. Thaesc were the only breakages experienced in the
test. There were no broken parts experienced with weapons firing the
test cartridges.

2.3.4.6 There wers 47 cccurvences of split cases with the test car-
tridges (out of 21.£542 cartridges fired), but none with the control
cartridges. S5nlit c-se incidents by subtests are shown in Table 2-2.

The malority of che :3ilcs were along the mouth of the cases. It was
determined tha:z eith-: tne splits were not visible to the naked eye

or th-: the splitrs c:-urred during firing of the cartrideges since none
were siscovered curing the pre-firing inspections of the test cartridges.
However, thers wr~- a0 malfunctions with the test weapons as a resulr

of the split carc:. The photograph in Figure 2, Apoendix I, shows three
types of anlite thar nercurred with the tast cartridges.

2.3.4.7 Resuizc nY the cv=lic rate of fire exercise are shown in
Chart 3-3, Aprena.x 1. ALl of the firing rates were within the mean
acceptance ratn of 00 tc 370 rounds per minute, even though there was
a significan® J4{"=rrnce hotween test and control tracer rate in the
cvelic rate oF “ira aserzise fired at the end of the test,

2.3.5 Anaivsie
2.3.5.1 The tes= sar--i-i-es are comparable to the control cartridges
in respect to cornanzixiiitr with the M16A1 rifle.

2.3.5.2 There i= a~ ignificant difference in bore wear of the test ;
and control weapons.

2.3.5.3 Altheugh there were 47 incidents of split test cartridge cases
either in the mcuth, aeck, or shoulder, no adverse effect on the

test cartridge~weapon performance could be attributed to the split cases.
Note: Representari-es from Frankford Arsenal stated that the defect

was either present in the test cartridge when it was fabricated and
could not be detected by the ammunition quality inspector, or the case
split at the time of firing due to the relative inelasticity of the
steel case. ) :
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TABLE 2-2

RECORD OF SPLIT CASES IN TEST CARTRIDGES

Subtest Number of
Number Type of Exercise plit Cases
1 Fanction firing, total of 2,400 rounds fired. 5
2.4.3.2 Thirty-day open storage, total of
5,640 rounds fired
a. Box in open storage, 3,360 rounds fired. 6
b. Six bandoleers open storage, 1,680 4
rounds fired.
&
c. Clips, open storage, 200 rounds fired. 2
d. Ten loaded magszines, open sturage, 2
400 rounds fired.
'Y 2.4.3.5 Tactical Exercise, total of 1,890 6
rounds fired.
4 2.4.3.7 Transportability test, total of 3,345 12
vounds firod.
4 2.4.3.9 Sixty-day storage, total of 1,680 3
rounds fired.
5 Six-thousand-round-relisbility exercise 7

2.5.3.2
4,165 rounds fired in this svecific exercise.

Balance of 1,835 rounds fired in previous aub-
tests.

Miscellaneous firing - 'l of 2,522 rounds fire

Total of 21,642 rounds fired
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204 Gy 0 nUURRE CONDITIONS (TEMPERATE)
2.4.1
To deterine rsnd compare the performance of the test and control
cartyidonss yrder névorae and temperate climatic conditions.
2.4.2

The mrar i-ves' performance under adverse and temperate:
climaric ooy 2t be comparable to that of the control

. -
cartridge. {isem 3, app II).

2.6.3  Meoned

2.4.3. 1 The reet and control cartridges for each of the execrcises
Lsted in mareerias ".4.3.2 were placed in a fenced-in open storage
area. Ih* avel has no overhead cover and afford:l-no protection for
the ammusciioas azainst climatic conditions. Thr.isiout testing, note
was made ¢+ rhe nevfermance of the test and contry. ‘artridges after
exposure o .o v, and temperate climatic conditic: encountered in

Data accumulated in other subtests b uring on per-
~»sa conditions were recorded, analyzed, and compared

other subt
formance
in rhie

2.4.3.2 v eeweis 7 anch type test and control cartridges was placed
in cpen “rovace 13 anecified below:

. Lerohe {oversack), 1,680 rounds, of each type test aiad control
cartridge was exposed for a period of 30 days.

L. L4 va a@‘“‘IQ, 140 rounds per bandoleer in seven 2-clip pockets,
eit and control cartridge were placed in open storage.

After 7 d¢ave of exnogure, 3 bandoleers were removed from storage. The
other 3 lecrs were removed from open storage after 14 days of

nxpoastre.

cf e

Boanrinle

c. Yen ¢lics, 10 rounds per e¢lip, of each tynpe test and control
cartrides were romoved from bandoleers and placed in open storage for
a perio¢ ~i 30 aava, The cartridges and clips were examined every -
aeventh o inriarp the period.

. len loadad magazines of each type test and control cartridge
were piarod in open storage for a period of 30 days, where they were
exposed 2o aaturnl rainfall at least once during the first week of
stevage.  {uoy ware exposed to .88 inches of rain during the 30-day
cpen s#to:ige period. During this period half of the magazines (5 with
each tyne carividee) were not handled. At the end of each 7 days of
storage the other half of the magazines were unloaded, inspected, and
reloaded. AU the end of the 30-day period the cartridges were removed
from all ~avnazines,




2.4.3.3 Records were maintained during the onen storage period relative
to daily temperature extremas, humiditv conditiona, and precipitation
occurring.

" 2.4.3.4 At the end of escii period specified in paragraph 2.4.3.2 shove,
the cartridges were examined, the effeacts of exposure were noted (including
photographs vhere appropriate), and, vhere deemed szfe, the

cartridges were fired. Wespuns performance was observed and the results
were analyzed and compared.

2.6.3.5 In a simulated tacticzl erxercise, test and control cartridges,

in tactical packaging (bandoleers) and in weapons, were subiected to
fording operations, dragged through sand and mud, and exposed to wind-blowm
dust. After exposure to the conditions described, the cartridpes and
weapons were shaken and wiped off a3 is normally accomnlished under

combat conditions, and, where considered safe, were fired. Difficulties
encountered and firing performance were recorded. A comparison was made
between tae performance of the test and control cartridea-veapon syatems.

2.4.3.6 Three Ml6Al's were fired for 5 consecutive davs, 200 rounds per
wesapon per day, of a 4-ball to l-tracer load. One M16A) was fired with
test cartridges. One M16Al vas fired with control cartridges. The re-
maining MI6Al fired mixed test and control cartridees (1 for 1). The
wespons were nut cleaned during the 3 davs of firing. A round was left
chasbered after each dav's firing, except the last day. Wzapons and -
cartridges vere left in open storage hut covered with a poncho, or -
similar covering, during this period. A record of firing performance
and difficulries encountered was made. Results were compared between
the performance of test and control cartridge-weapcn svstems.

2.4.3.7 One box and 10 loose bandoleers were transpsrted in the bad of
a military vehicle over rough terrain for a minimuwn distance of 20 xiles.
The ammunition vas not restrained in the vehicle. At the end of this
exercise the ammunition was dropned to the ground from the bed of the
truck. The ammunition was then inspected, any dnmage resulting vas
noted, and, {f judged safe, the ammunition was then fired in wespons.
Reaults wvere recorded. :

2,64.3.8 Ten bandelears, 10 clipa. and 10 losded magazines of test and
control cartridges each vere thrown 3 minimum distance of 15 feet.
Cartridges were then jnanected, any damsge resulting was noted, and,

1f judged safe, the rounds wvere tired {n wespons. Results vere recorded.

2.4.3.9 In another storage exercise teat and control ammunition was
subjacted to open storage for a neriod of A0 dave in the following
sannetr: Five bandoleers, 8 magazines, and 12 clins each of test ball
and control ball vere atored {n a bunker and {n an oren area. The
ammition vas fnspected at the end of evervy 7 dava of storage. The
sagazines were unloaded, {nsnected. and reloaded evervy 7 dave of storage.




Photograph: “7 taten -men deemed anpronriate. At the end of 60 days
the stored amaunitica 173 iasnected and, if deemed safe, fired. Results
ware recordrd. snalvzed. and compared.

2.4.3.10 =%x CG-rourrs =-icazines of test ball cartridges and six 20-round
magazines ¢f <rntral h-1i cartridges in plastic protective bags (Bag,
Protective, (.-:trifu. MNapazine, Plastic) were placed in onen storage

for a periac 2 dav:, The magazines were removed from the plastic
bags, round: ~trir-cn “rom the magazines, inspected and then reloaded,

every 2 wnackes of ane torage. At the end of the specified veriod of
storage thw ias-clvec o cartridges were insnected, effects of exposure
were notel  thee warr inened safe to fire, and were fired.

2.4.4 Regult-

2.4.4.1 The -=s- e~-rame area is shown in Figure 3, Apvendix I.

2.4.4.2 The - . @f ireanmction of the teat and control cartridges
after each ~ . -~v 7. i.07 in paragranh 2.4.3.2 were as follows:

a. Tes. == =gl ~1::ridges from box (overpack) open storage
were irurec . . 5 .l i3-iav open storage period. There were no
rust snats ov indlcatiane of any damage to the outward anpearances
of the cawr Tees "¢ -rag due to the protection afforded by the
pack 5o - ' - ~~ the cartridges were packed. All cartridges
wers desmac ~ - o “r-n ard were fired. There were 2 malfunctions
with weann-- "<t -r:e cartridges and 2 malfunctions with weapons
firine cenv=n' - cr? =-a (yef Chart 3-2a, app I).

b. After / uavs oi open storage 3 bandoleers of each type test
and comsysl rav rides ware visuallv insnected. There were no changes
to tne paveica. - oo zore of the control cartridges with the exception
of a smail .- -~ “szrneh and dirt. In respect to the steel-cased
cartridges, therz was evidence of surface rust (oxidation) on some of
the cartrldaes; howsvar, the rust was removed by wining the cartridges
with cloth =rirricl. The remaining bandoleers of test and control car-
tridges werc insoext-4 nfter 14 days of storage. The control cartridges
once again asncsiad rarnished and the test cartridges had a slightly
heavier coatinz ¢i surface rust than those insnected on the seventh day
of sterage. A phgtortan1 of test cartridges stored in bandoleers for

14 days 15 =r~es - Tioure 4, Appendix I, All of the test and control
cartridges fron “-_r-'r~~ open storage (7 and 14 days) were inspected,
were deemed sa2fs 1~ re, and were fired., There were no difficulties

or malfumeticrs 4v75ﬁﬁ firing of the test and control cartridges from

the 7-das avrryepe T:mra weve 4 malfunctions during the firing of the

test and contrsl civt-idges from l4-day open storage; 2 of the malfunctions
were with weapons fiting control cartridges and 2 with a weapon firing

test cartridges (ref CThart 3-2a, app 1),

——



c. The cartridee= and clips were insvected every 7 days of the
30-day open storage period. Surface rust {ormed on the test cartridges
for the first 3 weeks, followed by a rust formation the fourth week
that appeared to blister the phenolic varnish finish on the test
cartridges. Control cartridges showed a gradual increase of tarnish
from week tn week of open storape. There was surface rust on the
base of some of the control cartridges; this appeared as 1f it had
originally formed on the metal clips holding the cartridges. Surface
rust formed on all the metal clips holding both the test cartridges
and the control cartridges. The test and control cartridges were in-
spected, were deemed safe to flre, and were fired. There was 1
malfunction with control cartridges, but no malfunctions with test
cartridges (ref Chart 3-2a, app I).

RN g KA LT
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d. Five magazines of each tvpe cartridge were Iinspected after each
7 days of storage. During the insnection it was noted that the top 3
rounds of test cartridges loaded into the magazines were the only rounds
that had a large amount cf rust formation on them. However, rust
formation in the form of rust spots gradually increased in size and
corrosive action on all of the cartridges with each week of open storage.
It was noted that the top 3 control cartridges in magazines gradually
became more tarnished with each week of onen storapge. There were surface
rust spots and rust spots in areas on the inside of the magazines. At
the end of the oupen storage period the magazines were inspected, were
deemed safe to fire, and were fired. There were no malfunctions with .
the weapons firing test cartridges and no malfunctions with weapons firing ;
control cartridges (ref Chart 3-2a, app 1). :

2.4.4.3 A record of daily temperature extremes, humidity conditions, and ,
rainfall during the open storage period is found in Chart 3-4, Appendix I. i

2.4.4.4 After the simulated tactical exercise which included alternately
submerging the test and control cartridges in water for 15 minutes,
draggiag them through dirt, and covering them with mud for 45 minutes,

the test and control cartridges were placed in onen storage for 36 hours.
Upon inspection of the cartridges, they were deemed safe to fire and

wvere fired. There was 1 malfunction with weapons firing test cartridges
and 3 malfunctions with weapens firing control cartridges (ref Chart 3-2a,
app I).

2.4.4.5 Three weapons were used for the 5-day consecutive firing exer- !
cise. On the fourth and fifth dav of the exercise, the first round from i
each magazine had to be manually fed into the chamber of each of the 3 5
weapons by operating the charging handle. This was possibly due to .
carbon buildup on the bolt carrier group. At the end of the 5-day

firing exercise the weapcns were disassembled and inapected. The

weapon firing the mixture of brass, 4-ball to l-tracer, appeared ,

to have more carbon buildup on the bolt carrier group than did the other

2 weapons. The weapon firing the steel 4-ball to l-tracer mixture
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appeared to have the least amount cf carbon bSuildup. There were 20
malfunctions with the weapon firing test cartridgez, 20 malfunctions
with the weapon firing control cartridges, and 20 malfunctions with the
wveapon firing the mixture of test and control cartridges. These mal-
functions were all failures to feed the first round of each magazine
fired on the fourth and fifth davs of the exercise. Note: Magazines
vere not left in weapons during the storage period of this exercise.

2.4.4.6 The test and control cartridges that had underpone the trans-
portability exercise were inspected for damaoge. There was no damage
noted to the test or control cartridges, they were deemed safe to

fire, and were fired. There were 6 malfunctions with the weapons firing
test cartridges and 2 malfunctions with the weavons firing control
cartridges (ref Chart 3-2a, app I).

2.4.4,7 Test and control cartridges, in mapazines, clips, and bandoleers,
that were thrown a distance of 15 feet wverc inspected; no damages were
noted, they were deemed safe to fire. and were fired. There were 3
malfunctions with weapons firing test cartridges and 4 malfunctions

with weapons firing control cartridges (ref Chart 3-2a, ann I).

2.4.4.8 Tor the first 30 days of the 60C-dar onen storare, there were
the same changes to the physical anpearance of the test and control car-
tridges as had been experienced by tec: and control cartridiges in the
previous 30-day open storage exercise. Apnearance of the test cartridges
for the period of time was characterized by an increase i~ surface rust,
a blistering effect to the varnish finish, and a transfer of rust from
the metal clip to the base of the cartridges. The contrnl cartridges'
appearance during this time was characterized by an increase in
tarnished appearance and of rust transfer from metal c¢lip to the base

of the cartridges. On the 37th dav of onen ateorage, during the in-
apection, it was noted that the topn 3 rounds of test cartrideges loaded
in the magazines had a thicker coating of rust on them than other rounds
in the magazines, and a thicker coating of rust on them than clips of
test cartridges stored in bandoleers. The control cartridpes showed a
gradual increase in tarnish and rust transfer from metal clips., It

wag also noted that test and control cartridges stored in the bunker
were less dirty and rusty than those stored on the ground and that

test and control cartridges in magazines and bandoleers were cleaner
with less rust and/or tarnish than those in clips. This was generally
the case throughout all of the onen-storage period. While inspecting
the test and control cartridges during the last 3 weeks of the 60-day
open storage period, it was noted that there was a gradual increase in
the coat of rust on the test cartridges with rust appearing at the mouth
of the cartridge where the projectile seats, along the case in various
places, and at the base of the rounds. The control cartridges showed

a gradual increase in the amount of tarnish during the last 3 weeks of
open storage and an increase of surface rust at the base of the
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cartridge due to rust formed on the metal clips. At the end of the 60-day
storage period the test and control cartridges were deemed safe to fire.
(Note: A gun mount and lanvard were used to fire 40 rounds of each type
cartridge from open-storage area as a safetv precaution.) Photographs
shown in Figures 5 thrcugh £, Appendix I, show effects of open storage

on the test and control cartridges in bandoleers and clins that were
placed on the ground or in the bunker. There were no malfunctions with
weapons firing test cartridges from the bunker storage and 3 malfunctions
with weapons firing test cartridges from ground storsze. There were '
3 malfunctions with weapons firing control cartridpes from bunker

storage and 1 malfunction from ground storage (ref Chart 3-2a, app I).

2.4.4.9 The test and contro’ cartridges in 20-round magazines, which had
been placed in open storage in plastic bags, hezd surface rust on them
from the second week of open storage on. The plastic bags kept dirt and
rain off the cartridges, but molsture condensed on the inside of the
bags. No malfunctions occurred during the firing of the test and control
cartridges that had been Yept in plastic bags.

2.4.5 Analysis

2.4.5.1 The test cartridges have a greater susceptibility to rust than
the control cartridges during 30~ and 60-day open storage. This is a
shortcoming. The rust formations on the base of both the test and
control cartridges stored in clips i3 attributable to the rust that
forms on the metal clip which holds the cartridges.

2.4.5.2 There ia no significant difference in the performance of
wveapons firing test cartridges when compared with the contrel car-
tridges during testing.

2.4.5.3 The shipping cases (overpsa:k) provide adequate protection
against rust for both test and control cartridges.

2.4.5.4 While the plastic bags adequately protect the magazines from
dirt and rainfall, condensation forms on the inside of the plastic bags

causing surface rust to form on the test cartridges and tarnish on the
control. cartridges,

2.5 SUBTEST NO 5, RELIABILITY

2.5.1 OQObjective

To determine and compare the reliabilitv of the test and control
cartridges.

2.5.2 Criteria

The test cartridges must be comparable to the control cartridges
with respect to reliability (item 6, app 11).

2-12
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2.5.3 Method

2.5.3.1 Data gathered in other subtests relative to the reliability of
the test and control cartridges were recorded, analvzed and compared
in this subtest.

2.5.3.2 Additional firing with the test and control cartridges was done
in this subtest to accumulate a minimem of 6,000 rounds on each of 2
M16A1 rifles, one using test cartridges. and one using control cartridges.
Ball test and control cartridges were used in this firine. Firing was
done at the maximum sustained rates prezcrihed in the anplicable field
and technical manuals (12-15 rounds per mfnute}., Resul:is ware recorded,
analyzed, and compared.

2.5.3.3 After completion of the above exercises, the wesncns were given
a technical inspection and note was made of any excessive wear or parts
breakage attributable to the test cartridnes.

2.5.4 Results

2.5.4.1 Two weapons, GM C-5 and Colt T-3, wera soi

cct~2d a five this
exercise. Colt T-1 had fired 1,835 rournds to this poiat in testing and
GM C~5 had fired 1,890 rounds. During veliabilitv firin; exercise,

-

4,165 rounds of test cartrideges were fir~? zhroueh Colt T-1 and 4,110
rounds of control cartridges through G% C-5, for a te-z2i ¢f 3,000 rounds
fired through each weapon.

2.5.4.2 There were 9 malfunctions with the weaovon firine control car-
tridges and 3 malfunctions with the weanon firineg test cartridges (ref
Chart 3-2a, app 1).

2.5.4.3) There was one incident of primer blowout involving a steel-
cased cartridge, one incident of primer blowout with a control cartridge,
and one incident of a cracked portion of the cartridge case bevel on one
control cartridge. The 3 incidents stated above constitute the only
ammunition-caused malfunctions to occur during testing.

2.5.4.4, See Chart 3-2a, Appendix I, for the total number of malfunctions.

2.5.4.5 Technical inspections were given to the weavons prior to, and
at the end of, testing. Prior to the start of test all weapons were
found to be in serviceable order (none needed repair); at the end

of testing, 4 of the weapons were in need of repairs. The defects
found with the 4 weapons were: bent rear ramp of carrying handle near
rear sights on 2 of the weapons; and loose rear sights on 2 of the
wveapons. These defects were attributable to rough handling and the
normal field use of the test and control weapons.

2.5.5 Analysis

There is no significant difference in the reliability of the
weapons firing either the test or control cartridges.
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2.6 SUBTEST NO 6, HUMAN FACTCRS

2.6.1 Objective

To determine and compare the test and control cartridges from the
human factors standpoint.

2.6.2 Criteria

The human fuctors characteristics of the test cartridges must
be comparsble to those of the control cartridges (item 7, ann 1I).

2.6.3 Method

Throughout testing, the effects of blast, recoil, noise, flash,
ejection pattern, and similar effects produced by the test cartridges
and control cartridges were noted, recorded, and compared.

2.6.4 Results

2.6.4.1 At the end of tecting, 8 test soldiers were asked to compare
the test and control cartridges as to effects of noise, blast, and
recoil. All 8 stated that the effects were equal for both cartridges.

2.6.4.2 The results of the comparison between test and control car-
tridges in respect to flash and ejection pattern were:

a. Thére was no discernable difference between the muzzle flash
of a weapon firing test cartridges and a weapon firing control cartridges.

b. The test cartridges ejected farther to the rear and right of
the firing position than did the control cartridges. The ejection pattern
did not adversely affect the firer, whether left-handed or right-handed
(two of the test soldiers fired left-handed), nor adjacent firers.

2.6.5 Analysis

There 1s no significant difference in human factors characteristics
between test cartridges and control cartridges.
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CHART 3-1

TABULATED PHYSICAL DATA

(Weights in grains, meuurg%u in inches)
Control Test

N

]
]
tanda Sample T ; Standard Sample |
Mean Deviation Size ! Mean . Deviation Size |
| CARTRIDGE, 5.56-MM, BALL { : *
Tength i T 1 f
Overall " 2,2475 ! 20 . 2,2496 ! 20 '
Projectile | 0.7446 .20 do : ;
Case | 1,7526 | 30 sk : -
. Diameter ' 5 ]
': Projectile | 0.2241 20 vk '
! Case Neck ! 0.2489 20 0.2484 20
i Case Bagse . 0,3747 20 0,3744 1l 20
: Weight ! . '
! Overall i %178.64 1.0087 20 %168.6525 0.8228 20
Powder 27.70 0.4926 20 dk ;
. Projectile | 54,8075 0.2472 20 doke
‘ Case ‘r 96.1325 0.8425 20 **
! CARTRIDGE, 5.56-MM TRACER
Length lf T T ' :
Overall | 2.2473 i 20 i 2.2509 ! 20
Projectile | 0.8835 20 | e f
_Case . 1,7531 20 Lk
. Diameter i
- Projectile 0.2242 20 I
- Case Neck 0.2490 20 0.2496 20
Case Base | 0.3748 20 0,3745 20
_Weight .
, Overall %*175.5525 0.7385 20 ‘ *165.5225 2.429 20
Powder 25.7875 0.1406 20 R S
~Projectile 53.625 0.1888 20 R
! Case 96,1425 0.6830 20 ok

* Significant to the 99.5 level.
¥* Denotes those component parts of the steel case cartridges, both ball and tracer,
which were not weighed or measured because the cartridges could not be disassembled.
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CHART 3-2

FIRING RECORD CHART (by weancn)

Colt Cl1
Round Steel Case Brass Case Subtest No & Type Round Prob No.
Ace. B T B T of Malfunction *Mode No. Cause Occ.
60 60 - - - subtest 1" 2-10607 - - - -
None
120 - 60 - - " " - - - -
180 - - w - A1 13} - - - -
240 - - - 60 " " - - - -
260 20 - - - Subtest 4~2,4.4.2b - - - -
lst week-None
280 - 20 - - " " - - - -
300 - - 20 - ] " - - - -
320 - - - 20 11} 1" - - - -
360 - - 4 - Subtest 4-2.4.4.2b - - - -
24 week-None
400 - - - 40 " " - -~ - -
460 - - 60 -~ Misc Fire-None - -~ - -
530 - - 70 - Subtest 4-2.4.4,24d - - - -
None
560 - - - 30 " - - - -
660 - - 100 - Subtest 4-2.4.4.2a - - - -
None
840 - - 180 - Subtest 4-2.4.4,5 - - - -
None
880 - - - 40 " - - - -
1190 - - 310 - Subtest 4-2.4.4,7 - - - -

*Mode specified only for firings during whicli malfunctions occurred.

None
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Round Steel Case Brass Case Subtest No & Type Round Prob JNo.
Acc, B T B T of Malfunction Mode No. Cause Ocec.
1400 - - 210 -~ Subtest 4~ 2,4.4.8 - - - -
None
1600 - - 160 - Subtest 4~ 2.4.4.6 -~ - - -
None
1800 - - 160 -~ " - - - -
2000 - - 160 - " - - - -
- - - 40 " - - - -
2200 - - 160 - FBF Semi 1lst vd Dirty 10
each mag Wpn
- - - 40 None - - - -
2400 - - 160 - FBF Semi 1st vd Dirty 10
each mag Wpn
- - - 40 None - - - -
2580 - - 180 - FF Auto 2254 Mag 1
DF Auto 2417 & Mag 1
2418
2720 - - 140 -~ None - - - -
Colt C2
60 60 Lﬁgnlgt 1-2,1.4.7
120 - - - " " - - - -
lw - - w - " 1" - - ‘- -
240 - - - 60 " " - - - ‘-

I-3
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Round Steel Case Brass Case Subtest No & Type Round Prob No.
_Ace, B T B T of Mslfunction Mode No. Cause Occ.
260 20 - - - Slbte!t 4-20604021’ - - - -

1st week -~ None
zw 20 - - " ”" - - - -
300 - 20 - (1} " - - - -
3z0 - - 20 " " - - - -
360 - 40 - Subtest 4-2.4.4.2b - - - -
2d week - None
400 - - 40 FF Auto 234 Mag 1
550 - 150 - Subteat 4-2.4.4 .28 -~ - - -
None
710 - 160 - Subtest 4 - 2.44.5 - - - -
None
810 - - 100 " - - - -
830 - - 20 Subtest 4~2.4.4 .22 - - - -
None
1330 - 500 -~ Subtest 4- 2.4.4,7 - - - -
None
1490 - 160 - Subtest 4- 2.4.4.8 -~ - - -
None
1530 40 - - - Subtest 4~ 2.4.4.9 - - - -
None
1710 - 180 - FTP Auto 1266 Ammo 1
1870 - 160 - None - - - -
Colt C3
60 60 - - - s‘mte't 1 - 2.104.7 - - - -
None
120 - w - - " 1" - - - -
180 - - 60 -~ " 1" - - _l -
240 - - - 60 " " - - - -

I-4
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Round Stesl Case Brass Case Subtest No & Type Round Prob Neo.
Acc, B T B T of Malfunction Mode No. Cause Occ.
260 20 - - - Subtest 4-2.4.4.2b -~ - - -

1st week - None

280 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -

2d Week -~ FF Semi 186 Mag 1l
400 - - - 40 None - - - -
500 - - 100 - Subtest 4-2.4.4.2a
FF Auto 259 Mag 1
690 - - 190 - Subtest 4~ 2.4.4.5 - - - -
None

770 - - - 80 FF Auto 490 Mag 1

800 - - - 30 Subtest 4-2.4.4.2a - - - -
None

1080 - - 280 - Subtest 4- 2.4.4.7 - - - -
None

1290 - - 210 -~ Subtest 4- 2.4.4.8 - - - -
None

16” - - 160 - s‘]btest 4"' 2.4.4-9 - - - -
None

1590 - - 140 -~ FF Semi 1231 Mag 1
Colt Ch4
None

120 ~ 60 - - " " - - - -
lw - - w - 1] " - - - -
240 - - - 60 144 Auto 98 Mag 1
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Round Steel Case  Brass Cese Subtest No & Type Round Prob No.

T R

Acc, B T 3 7T of Malfunction Mode  No. Cause Occ.
260 20 - - - Subtest 4-2.4.4.2b - - - -
1st veek ~ Mone
0 - 20 - - " "o - - -
300 - - 20 - " 1) - - - -
320 - - - 20 " " - - - -
360 - - 0 - Subtest 4-2.4.4.2b - - - -
2d week - Noue
m - - - ‘o ” 1) - - - -
740 - - M - Subtest 4~ 2.44.5 - - - -
None
850 - - 110 - Subtest &~ 2.4.4.7 - - - -
None
960 - - 110 - Subtest 4~ 2.4.4.8 - - - -
None
Colt C5
60 0 - - - sw&cg 1-2.1.4,7 = - - -
no - - w - ” " - - - -
180 - - - 60 44  Semi 62,63,66, Mag 6
65,66,67
240 - 60 - - BB Semi 64, 65 Mag 2
260 0 - - - Subtest 4-2.44 .20 - - - -
lst week ~ Nome
zw 3 zo - - " .. - - - -
m - - 20 - " ) " - - - -
m - - - 20 " " - - ) - -
30 - - & - Subtest 4-2.4. 420 - - - -
24 vesk - None
400 - - - 40 " " - - - -
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Touwnd Steel Case  Jrass Cass Subtest No & Type Round Prob No. ‘
Acc, 3 T B of Malfumction Mode WNo.  Cause Occ.
500 - - 100 - Subtest 4~2.4.4.2¢ -~ - - -
None

582 - - - 82 » Semi 342,343 Mag 1

622 - - - w s*mt “20‘0‘.2‘ - - - -
None

932 - - 310 - Subtest &~ 2,4.4.7 - - - -
Noma

noz had - 170 - “ﬁ.t o= z.‘.lh' - - - -
None

1162 0 - - - Cyclic Rate- None - - - -

1222 - (] - - " " - - - -

iz‘z - - w - " " - - - -

u‘z - - - ” " [1] - - - -

™ Cl
60 0 - - - Spptestl-2.1,.,7 - - - -
120 - “ - " [ ] - - - -
1” - - w - " " - - - -
zw - - - w [1] ” - - - -
260 2 - - - Swbeast 4-2.4.4.2> - - - -
lst wvesk - None
2” - ” - - " " - - - -
m - - m - " n. . - - -
m - - - n " .; - - - -
m - - “ - 3‘“( “2.“ -h - - - -
24 wesk -~ None
400 - - - &0 " " - - - -

1-7
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Round Stesl Case Brass Case Subtest No & Type Round Prob No.

Acc, B T B T of Melfunction Mode No. Cause Occ.
“o - - 60 - s‘bt“t "2-‘.‘ .2d - - - -
None
500 - - - 40 None - - - -
600 - - loo - s‘bt“t ‘-20‘.4 -2.
rr Semi )46 Mag 1_
660 - - - 60 None - - - -
”o - - 160 - s‘bt”t ‘- 2.‘.6 's - - - -
None
920 - - - 100 »or Auto 675, Map 1
676
1300 - - 3 - Subtest &~ 2.4.4.7 -~ - - -
None i
1480 - - 180 - Subtast 4~ 2.44.8
144 Senf 1302 Mag 1
M C2
60 60 - - - Subtes* 1 - 2,1.4.7 - - - -
None
120 - 60 - - " " - - - -
lw - - w - 11} 3] - - - ~
240 - - - 60 " " - - - -
260 20 - - - Subteat &~2.44A.2% - - - -
lat week ~ None
2w - 20 - - 113 (1] - - - -
”o - - 20 - (1] 113 - - - -
2 - - - 0 " " - - - -
w' - - w - SQWC “'2-“ o:b - - - -
24 vewk -~ None
w - - - w L] " - - - -
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Tound Steel Cass  Drass Case Subtest Wo « Type Round Prob  No.
Acc, 3 | 2 T of Malfwmction Mode Wo.  Csuse Occ.
430 - - % - Subtest 4-2.4.4.24 - - - -
Home
m - - - ” [1] - - - -
610 - - 10 - Subtest 4-2.4.4.228 -~ - - -
None
70 - - 160 - Subtest 4= 2.4.4.5 - - - -
Noas
.70 - - - m " - - - -
1110 - - 280 -~ Subtest & 2.64.7 - - - -
Nowne

1310 - - 200 - Subtest 4~ 2.4.4.8
b 4 Auto 981,982 Mag
|, } Auto 1150 Mag
1490 - - 10 - Swbtest & 2.4.4.9 - - - -
Roas
1‘” - - m - " - - -
™0
w “ - - - %‘t x - 2.106.7 - - - -
m - “ - - " ht - - - -
‘” - - “ - " w - - - -
zw - - - “ b i - - -
80 n - - - Subtant "zo‘o‘-h - - -
1st vesk -~ Nome
w - ” - - » el - - - -
300 - - 0 - - - - - - -
m - - - ” - hd - - - -

i et sl -

O
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Round Steel Case Brass Case Subtest No & Type Round Prob No.

Acca B T B T of Malfunction Mode No. Cause Occ.
360 - - 40 - Subtent 4-2.4.4.2b - - - -
24 week - None

400 - - - 40 " " - - - -

“20 - - 20 - S\lbtcst 4‘2-‘0402d - - - -
None

460 - - - 40 " - - - -

650 - - 190 -~ Subtest 4-2.4.4.2a - - - -
None

810 - - 160 - Subtest 4- 2.4 .4.5 - - - -
None

970 - - - 160 " - - - -

990 - - - 20 Subtest 4-2.4.4.2a - - - -
Nomne

1300 - - 310 - Subtest 4- 2.4.4,7 - - - -
None

1480 - - 180 - Subtest 4- 2.4.4 .8 -~ - - -
None

2480 250 250 250 250 Subtest 4~ 2.4.4.6 lst rd Dirty 20

¥BF Semi Jlast 20 Wpn
mags

(These 20 malfunctions occurred on 4th and 5th day--1st round each mag due
to carboned weapon. First round was steel ball)

2660 - - 180 - None - - - -

2840 - - 180 - " - - - -
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Round Steel Case Brass Case Subtest No & Type Round Prob No.
Ace, B T B T of Malfunction Mode - No. Cause Ocec.
M Ch4
60 60 - - - s‘lbte‘t 1 -2.1.4.7 - - - -
None
120 - 60 - - " " - - - -
180 - - 60 - FF Auto  4th Mag 1
FX Auto 5th Wpn 1
BOB Semi 16th Mag 1
240 - - - 60 None - - - -
260 20 - - - Subtest 4-2.4.4.2b - - - -
1st Week - None
280 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 - - 0 - Subtest 4-2.4.4.2b - - - -
2d Week - None
400 - - - 40 " " - - - -
440 - - 4 - Subtest 4-2.4.4.2d - - - -
None
540 - - - 100 Subtest 4-2.4.4.2a - - - -
None
740 - - 200 - Subtest 4- 2.4.4.5 - - - -
None
830 - - - 2 FF Semi 583 Mag 1
880 - - - 50 Subtest 4-2.4.4.2a - - - -
None
DF Auto 740,741 Mag 1
1270 - - 160 - Subtest 4- 2.4.4.8
FF Auto 961 Mag 1
I-11
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Jound Stesl Case  Drass Cass Subtest No & Type Sound Predb  No.
Acc, B T B T of Malfunction Mode Wo. Caewse Oce, '
™ C5
60 6 - - - Subtest 1 - 2.1,4,7 - - - -
120 - 60 - - " " - - - -
180 - - 60 - " " - - - -
240 - - - 60 " " - - - -
260 20 - - - Subtest 4-2.4.4.2b - - - -
1st Week - None
280 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 - - 4 - Subtest 4-2.4.4.2b - - - -
2d Week - None
400 - - - 40 " " - - - -
460 60 - - - Cyclic Rate - None -~ - - - jl
520 - 60 - - " " - - - - 1
580 - - 60 - " " - - - -
640 - - - 60 " " _ _ - -
690 - - 50 - Subtest 4-2.4.4.2d - - - -
None
720 - - - 30 " - - - -
820 - - 100 - Subtent 4-2.4.4.2a - - - -
None
990 - - 170 - Subtest 4~ 2.4.4.5 - - - -
None
1070 - - - 80 " - - - -
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Tound Steel Case FDrase Case Subtest No & Type Round Prob  No.
Acc, B T 3 of Malfuncgion Mode __ No. Cause_ Occ.
1110 - - - 40 Subtest 4-2.44 .22 - - - -
None
1450 - - 340 Subtest 4~ 2.4.4.7 1022,
DF Semi 1023 Mag 1
1650 - - 200 Subtest 4~ 2.4.4.8 - - - -
None
1710 - - Cyclic Rate - None - - - -
1770 - - " " - - - -
1830 - - w " " - - - -
1890 - - - 60 " " - - - -
2730 - - 840 Subtest 5- 2.5.4.2
133 Semi 1673 Mag 1
1851,
FBR Semi 1871 Mag 2
FF Semi 2100 Mag 1
3233,
4410 - - 1680 FF Semi 3234 Mag 2
FX Semi 3601 Wpn 1
6000 - - 1590 DF Semi 5169 Mag 1
FX Semi 5171 Wpn 1
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Round Steel Case Brass Case Subtest No & Type Round Prod Wo.
Acce 3 1 3T of Malfunction _ Mode _ Mo. Cewps Occ. |
i
Colt T1
60 60 - - - S\p“tnogt 1=-2,1.4,7 = - - -
120 - - w - " " - - - -
180 - - - 60 144 Semi 62,63, Mag [
64,65
240 - 60 - - 144 Semd 62 Mag 1
‘ 260 20 - - - Subtest 4-2.4.4.2b - - - -
i 1st week - None
f 280 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 60 - - - Sﬁtut “2.‘;40% - - - -
24 week - None
400 - 40 - - " " - - - -
460 60 - - - Cyclic Rate - None - - - -
520 - 60 - - " " - - - -
‘ sso - - m - ”" ” . - - - -
! 640 - - - 60 " " - - - -
| 700 0 - - = Subtest 4=2.44.2d - - - -
None
730 - 30 - - " - - - -
850 120 - - - Subtest 4-2.44 .2a - - - -
None
980 130 - - - Subtest 4~ 2.44 .5 - - - -
None
1040 - 60 - - " - - - -
1-14 ;
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Round Steel Case Brass Case Subtest No & Type Round Fredb No.

Acc, 3 T 3 _ 1T of Malfunction Mode _No. _ Casuse Oce.
l‘ss ‘1’ - - - stﬁt"t “ 2.‘0“07 - - - -
None
1635 100 - - - Subtest 4~ 2.4.4.8 - - - -
None
1835 200 - - - Misc Piring- None -~ - - -

2675 840 -~ - - Subtest 5- 2.5.4.2 1810,
. )] 4 Semi 1811 Mag 1
4355 1680 - - - 149 4 Semi 3245 Ammo 1
6000 1645 - - - DF Auto 4570, Mag 1
4571
Colt T2
60 60 - - - Slﬁtest 1-2.1.4,7 - - - -~
one
120 - 60 - - " " - - - -
1” - - w - " " - - - -
240 - - - 60 " " - - - -
260 20 - - - Subtest 4-2.44.2b -~ - - -
1st week - None
280 - 20 - - " " -~ - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
m ‘o - - - S\lbt‘.t a-z.a.a.Zb hd - - -
2d week - None
m - 40 - - " " - - - -
420 20 - - - Subtest 4-2.4.4.2d - - - -
None
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Rownd Steel Case  Brass Case Swubtest Wo & Type Round Prob Wo.
i 4 3 1

Aec, B of Melfuaction  Mode Wo. _ Cowse Oce.
s” m - - - "mt "2.‘.6.23 - - - -
None : |
m l” - - - "mt " 2"0‘05 - - bd - *
i
m - ” - - " - - - -
m ’m - - - s*t“t ‘. 20‘.‘.7 - - - -
None
lm m - - - " - - - - ‘
“o 10 - - - Subtest 4- 2.4.4.8 - - - -
!
u” 1‘0 - - - 30(“(‘-2.‘.6.‘ - - - - ‘ '
- w - - ” - - - - l
180 140 - - - " - - - -
|
40 - - " - - - - X ;
2030 160 - - - " - - - - ;
‘o - - 11} - - - - ;
2230 160 - - - mr Semi let vd Dircy 10
each msg wpn
‘ 40 - - None - - - -
24630 160 -~ - - ;.14 Semi lst rd Dirty 10
each mag wpn
&0 - - None - - - -
i
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Round Stesl Case Brass Case Subtest No & Type Round Prn
Acc, ] I 3 T of Malfunction Mode No. _ lauer
Colt T3
60 € - - - Subtest 1 - J.1...7 - -
onc
l” - “ - - 11) " - -
100 - - 6 - " " -
zw - - - w (1] " - -
m ” - - - s*c‘.t ‘b-z.‘.‘; .Zb - -
1st week - None
z” - zo - - (1] " -
300 - - 20 - " " -
m - - - 20 [1] i1 -
360 0 - - - Subtest 4-2.4.6.2b -
24 week - None
400 - &0 - - " " -
490 - 90 - - Subtast 4-2.4.4.2d - - -
None
520 . X - - - Y -
620 100 - - - Subtest 4-2.4.4 .28 -
None
140 120 - - - Subtest 4~ 2.4.5.5 -
' None
83 - o) - - Y
970 - 140 - - Subtest 4-2.4.% .22 - -
None
1260 290 - - - Subtest 4~ 2,4.4.7 IR
DF Aut e A AL N
1500 240 - - - Subtest 4- 2.46.4 .8

BB Auto T




Round Steel Case DBrass Case Subtest No & Tyve Round Prob Wo,

| Acc, B 1 3 T of Malfunction Mode  Mo.  Camse Occ.
| Colt Té
| . 60 0 - = - Swprest 1-2,1,4,7 - - - - ¥
120 - 60 - - " " - - - - ;
| o - - @ v e .
20 - - - 60 " " - - - -
260 20 - - - Sutest 4~2.4.4.2> -~ - - -
1st week ~ None
20 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 0 - - - Subtest 4-2.4.4.20 - - - -
2d wesk - None
400 - 40 - - " " - - - -
; 460 60 - - - Cyclic Rate - None - - - -
| 520 - 60 - - " " - - - -
580 - - 0 - " " - - - -
640 - - - 60 " " - - - -
760 120 - - - Subtest 4-2.4.4.2a - - - -
. None
1030 270 -~ - - Subtest & 2.4.4.7 - - - -
None
1210 10 - - - Subtest 4~ 2.44.8 - - - -
None
1270 6 - - - Cyclic Rate -~ None - - - -
1330 - 60 - - " " - - - -
1% - - 0 - " " - - - -

1‘” - - - “ " " - - - -




None

Round Steel Case Brass Case Subtest No & Type Round Prob No.
Acc, B T B T of Malfunction Mode __No. Cause Occ.
Colt T5
60 0 - - - Subtest 1 -2.1,5.7 - - - -
None
120 - 60 - - " " - - - -
180 - - 60 - ] " - - -~ -
240 - - - 60 ] " - - - -
1st week - None
200 - 20 - - " " - - -
300 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 o - - - Subtest 4-2.4.4.2b - -
2d week - None
m - ‘o - - 13 1) - -
520 120 - - - Subtest 4-2.4.5%.2¢ - - - -
None
602 - 82 - - " - - - -
732 - 130 - - Subtest &4~ 2,4.4,2a - -
None
1112 380 - - - Subtest 4- 2.4.4,7 - - - -
None
1302 19¢ - - - Subtest 4&- 2.4.4.8 - -




Round Steel Case Brass Case Subtest No & Type Round Prob No.

Acc. B T B _ T of Malfunction Mode _No.  Cauge Ocec.
M Tl
60 w - - - smt 1 - 2.106.7 - - - -

120 - 60 - - " " - - - -

1” - - w - " (1] - - - -

250 - - - 60 " " - - - -

260 20 - - - Subtest 4-2.6.4.2> - - - -

1st veek - Nome

200 - 20 - - " b - - - -

300 - - 20 - L L] - o - - -

320 - - - 20 " " - - - -

360 o - - - Subtest 4-2.44.20 - - - -

24 veek ~ None

m - w - - [} " - - - -

460 6 - - - Misc - None - - - -

500 0 - - - Subtest 4-2.44.24 - - - -
Noone

560 0 - - - Subtest 4-2.4.4.28 - - - -
None

740 18 - - - Subtest 4= 2.4A.5 - - - -
Nome

820 - 80 - - " - - - -

1290 40 - - - Subtest 4~ 2.4A.7 751,752,

_ or Auto 908, 90% 'ag 2
1410 120 - - - Subtest &~ 2.4A.8 - - - -
Nome

1770 0 - - - Subtest &~ 2.4 4.9
' 144 Muto 1625 Mo 1
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Round Steel Case Brass Case Subtest No & Tyve Round Prob
AcC. B T B T of Malfunction Mode No. ___fause
™ 12
60 60 - - - $ '3 B AR - -
vheeee !
120 - 60 - - " " - -
1” - - w - " " - -
zw - - w [ 14 L1 - - -
260 2 - - - Subtest 4-2.4.4.2b -~ - -
ist week - None
zw - 20 - - ” " - - -
m - - zo - 1] i) - -
Jzo - - - 20 (1) " - - -
360 & - - - Subteat 4-2.4.5.2> - -
24 week - None
400 - &0 - - " N
00 - 40 - - Subteat 4-2.4.5.24 -
Sone
540 160 - - - Subtest 42-2.4...2a -
None
120 10 - - - Subteat w~ 2.54.5.9 -
None
90 - o0 - -
550 - 100 - - Subteat 4-2.4.%.:n -
None
1140 0 - - - Subtest &- 2.4« ,
DF Sert v Ay
i 1% - - - Subhteat &- .4
None
1490 0 - - - Subteat &~ 2.5...9
Rone
1630 160 - - - 144 Semt 1. Caz

No.
Cel.
SIPEAICA




Round Steel Cme Brass Case Subtest No & Type Round Prob Mo.
Acc, B T B T of Malfunction Mode _ No. Cause Occ. !
@4 T3 5
60 60 -~ - - Subtest 1 - 2.1.4.7 - - - -
None
120 - 60 - - " " - - - -
lw - - w - (1} (1] - - - -
240 - - - 60 " " - - - -
260 20 - - - Subtest 4-2.4.4.2b - - - -
lat week - None )
280 - 20 - - " " - - - -
300 - - 20 - " " - - - -
320 - - - - 20 " " - - - -
360 &L - - - Subtest 4-2.4.4.2b - - - -
2d week -- Nene
‘m - w - - 11 " - - - -
460 60 - - - Subtest 4-2.4.4.24d - - - -
None
590 130 - - - Subtest 4-2.4.4.2a -~ - - - '
None
None
750 - . 80 - - FF Semi 510 Mag 1
870 - 120 - - Subtest 4-2.4.4.2a -~ - - -
None
1220 3” - b - St‘)test 6- 2.‘.4-7
DF 874 - Mag 1
1370 150 - - - Subtest 4- 2.4.4.8 1064,
FF Semi 1065 Mag 2
1530 160 - - - Subtest 4- 2.4.4.9 - - - -
None
1690 160 - - - " - - - -




Round Steel Case Brass Case Subtest No & Tvne Round Prob No.
Acc. B T B T of Malfunction Mode No. Cause Occ.
GM T4
60 60 - - - Subtest 1 -2.1.4,7 - - - -
None
120 - 60 - - " " - - - -
lm - - w - " " - - - -
240 - - - 60 " ' - - ~ -
260 20 - - - Subtest 4-2.4.4.2b - - - -
lst week - None
zw - 20 - - 11 " - - - -
”0 - - 20 - " " - - - -
320 - - - 20 " " - - - -
360 - 40 - - Subtest 4-2.4.4.2b 174,
2d week - FF Auto 175 Map 2
400 o - - - None - - - -
460 60 - - - Subtest 4-2.4.4.28 - - - -
None
560 100 - - - Subtest 4-2.4.4.2a 301,
DF Semi 302 Mag 1
730 170 - - - Subtest 4- 2.4.4.5 - - - -
None
880 - 150 - - " - - ~ -
1000 - 120 - - Subtest 4-2.4.4.2a - - - -
None
1210 210 - - - Subtest 4- 2.4.4.7 - - - -
None
1340 130 - - - Subtest 4~ 2.4.4.8 - -
None
1520 180 - - - Subtest 4- 2.4.4.9 -~ - - -
None
1660 140 - - - FF Auto 1376 Aay
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Round Steel Case  Brass Case Subtest No & Tyve Round Prob No.
Acc. B T B T of Malfunction Mode No. Cause Occ.
GM TS
60 60 - - - subte.t 1 -20104.7 - - - -
None
120 - 60 - - " " - - - -
lw - - 60 - 1" [1} - - - -
240 - - - 60 " " - - - -
260 20 - - - Subtest 4-2.44 .2b - - - -
1st week - None
280 - 20 - - [1] (1} - - - -
”o - - 20 - (1} (1] - - - -
320 - - - 20 " " - - - -
360 O - - - Subtest 4-2.4.4.2b - - - -
2d week - None
l.oo - ao - - " [ 1] - - - -
430 3o - - - Subtest 4-2.4.4.2d - - - -
None
460 - 30 - - " - - - -
580 120 - - - Subtest 4-2.4. .2a
FF Semi 301 Mzg 1
760 180 - - - Subtest 4~ 2.44.5 - - - -
None
820 - 60 - - " - - - -
950 130 - - - Subtest 4-2.4.4.,2a - - - -
None
1210 260 - - - Subtest 4- 2.4.4.7 1483,
DF Semi 1484 Mag 1
1370 160 - - - Subtest 4~ 2.4.4.8 - - - -
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Round Steel Case Brass Case Subtest No & Type Round  Prob  No.

Acc, B T B__ T of Malfunction Mode No. Cause Occ.

1430 60 - - - Cyciic Rate ~ None - - - -

1490 - 60 - - " " - - - -

1550 - - 60 - " " - - - -

1610 - - - 60 " " - - - -

1790 180 - - - Subtest 4~ 2.4.4.9 - - - -~
None

1950 160 - -~ - " - - - ~ ﬁ




CHART 3-2a

MALFUNCTIONS BY SUBTEST, WEAPON, AND TYPE

(See Chart 3-2b for abbreviations for malfunctions)
Type and

Applicable Subtest Weapon No.Malf.

ST 1, Preoperational
Inspection, para

2.1.4.7

ST 4, Adverse

Conditions, para

2.4.4.2a

2.4.,4,2b

Iz‘.alzc
b2
b

2.,4.4.5

Colt T-1

Colt C-4
Colt C-5

GM C-4

Colt C-3
CM T-4
GM T-5

‘CM C-1

Colt C-2
Colt C-3
GM T-4

Colt C-5

Colt C-1

CM C-3

e A e ]

O it et e I N b e e e

-t

10

10

10

Type

Cartridge Round Number

FF
FF
FF
FF
BOB
FF
FX
BOB

FF
Dr
FF
FF
FF
FF
FF
DF

one

FF
FF
DF
FF
FF

FF

FF

FF

FF

FF

FF

Steel Case 62

Brags Case 62,63,64,65
Brass Case 98

Brass Case 62-67

Steel Case 64,65

Brass Case 4

Brass Case 5

Brass Case 16

Brass Case 259
Steel Case 301,302
Steel Case 301
Brass Case 346
Brass Case 234
Brass Case 186
Steel Case 174,175
Brass Case 242,243

Brass Case 490
Steel Case 510
Brass Case 675,676
Brass Case 583

Steel Case  2031,2051,2071,2091,
2111,2131,2151,2171,

2191,2211

Steel Case  2231,2251,2271,2291,
2311,2331,2351,2371,

2391,2411

Brass Case 2001,2021,2041,2061,
2081,2101,2121,2141,

2161,2181

Brass Case 2201,2221,2241,2261,
2281,2301,2321,2341,

2361,2381

Steel Case  1481,1501,1521,
1541,1561

Steel Case 1581,1601,1621,
1642,1661

Brass Case 1681,1701,1721,
1741,1761
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. Type
Applicable Subtest Weapon No.,Malf, Cartridge Round Number
ST 4, con't "5 FF . Brass Case ° 1781,1801,1821,
, - 1841,1861
2.4,4.6 GM T-1 2 DF Steel Case 751,752 - 908,909
Coit T-3 1 DF Steel Case 1083,1084
GM T2 1 DF Steel Case 629,630
GM T-3 1 DF  Steel.Case 874,875
GM T-5 1 DF Stecl Case .-1483,1484
GM C-4 1 DF Brass Case 740,741
GM C-5 1 DF Brass Case  1022,1023
2.4.4.7 Colt T=-3 1 BOB . Steel.Case 1313
GM T-3 - 2 FF Steel Case 1064,1065
GM C-1 1 FF Brass Case - 1302
GM C-2 -1 DF Brass Cascé - 981,982
1 FBR Brass Case. - 1150
CM C-4 1 FF  Brass Case - 961
2.4.4.8 Colt C~1 1 FF Brass Case - 2254
; 1 DF  Brass Case  2417,2418
Colt C-2 1 FTF Brass Case 1266
Colt C-3 1 FF Brass Case 1231
GM T-1 1 FF Steel Case 1625
GM T-2 1 FF Steel Case 1472
GM T-4 1 FF Steel Case 1376
ST 5, Reliability,
para 2.5.4.2 Colt T-1 2 DF Steel Case -~ 1810,1811 -
4570,4571
1 FTF Steel Case 3245
GM C=-5 1 FF Brass Case 1673
2 FBR  Brass Case 1851, iR71
1 FF Brass Case” 2100
2 FF Brass Case  3234,3244
1 FX Brass Case 3601
1 DF RBrass Case 5169
1 FX Brass Case 5171

NOTE: Total Malfunctions: Steel Case - 53
Brass Case - 71
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CHART 3-2b

KEY TO MALFUNCTION CHART FOR 3-2 AND 3-2a

FF - Failure to feed

FF sr - Failure to feed, snubbed round
FFR - Failure to fire

FX - Failure to extract

FJ - Failure to eject

FJ sb - Failure to eject, spin back

FBC - Failure of bolt to close

SR* - Short recoil

IFR - Inadvertent firing

FMR - Failure to maintain cyclic rate

BUB * - Bnlt underrode base of round in feeding

DF - Double feed, two rounds fed from magazine at once

BCE * - Bolt catch engaged bolt carrier instead of bolt
after firing the last round in the magazine

BFE * - Bolt failed to engage base of round in magazine

BLE * - Bolt lacked sufficient energy to force round from magazine

BOB * - Bolt overrode base of round in feeding from magazine

FBF - Failure of bolt to go forward

FBR - Failure of bolt to remain at rear after last round

FCB - Failure on closure of bolt

FJC - Failure to eject clip

FML ** - Failure of the magazine to lock in rifle

FTR - Failure of trigger to return to forward position

F2R - Fired 2 rounds on one rearward movement of trigger

BCS - Bolt catch stopped forward movement of bolt before last
round of magazine was fired

FS - Failure to strip round

FSO - Failure of bolt to sear off

FFO * - Failure to feed round over to stripping position

F8S - Failure of bolt to sear

FRA - Failure to remain in assembly

FL *# - Failure to load by hand charging

PS * - Partial strip of round from link

* Most frequently description of the cause of malfunction, rather than
a malfunction itself., For example, a failure to feed due to the bolt
overriding the base of a round in feeding from a magazine would be
abbreviated as FF (BOB).

*%* Cause of FF on some occasions.

-~
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CHART 3-2c
RECORD OF BORE MEASUREMENTS OF RIFLES AT MUZZLE AND BREECH END

(Measurements indicated in ,0001 of an inch)

Muzzle =~ (. Breech

Rifle Rds ‘ ;

i GM Colt | Fired | Pre-Test ]| Post-Test ; Wear Pre-Test  Pest-icst = Wear |

b C-1 . 1480 .2209 .2209 .0000 22209 L2214 7 L0005
L -2 ' 1650 2209 1 2210 ' .oo01 L2209 L2202 L0013
L -3 ' 2840 | 2208 '  ,2208 L0000 .2208  .2216 L0008
i C-4 v 1270 . ,2208 ¢ ,2206% .2208 L2216 .0008
' C-5 6000 .2208 . .2208 .0000 ©  ,2208  .220% .0008
: c-1 2720 02207 . .2209 .0002 L2207 L2214 .0007
f c-2 1870 ! .2208 ! .2209 .0001 ~ .2208  .2220 .0012
; c-3 ¢ 1590 : .2205 ; .2210 .0001 2209 L2212 .0003
- C-4 ! 960 | ,2207 | .2206% 2207 L2218 0011
: c-5 , 1342 ! ,2208 & .2208 0000 W2208 L2210 U008

3 i B | : i

ir-1 i 1770} .2209 | 2212 .0003 2209 L22lh - L0005 |

T-2 i 1650 .2207 1 ,2207 L0000 ° ,2207 . 2210 - .0003 |

T=3 © 1690 .2208 ,  .2208 .0000 | .2208  ,2210  , ,0002 |
T=4 j 1660 ! .,2209 . ,2212 L0003 L2299 2718 .00n°
a5 i 1950 § .2209 22212 .0003 L2209 g .0005

T-1 | 6000 2207 | .2210 0003  ,2207 0000w

I T-2 | 2430 22209 1 L2214 L0005 % .2209 L2222, L0013
i T-3 | 1500 02209 . .2206% L.2200 L2210 1 L0003
’ T-4 | 1450 .2207 | ,2210 L0003 1 ,2207 . ,2230 - .0021
T-5 1302 ,2208  ,2206% | 2208 | .2218 | .ooto

Note: Asterisk denotes those post-test measurements that were less than pre-test
measurements. This was due to particle buildup in lands and grooves of
weapon which prevented an accurate measurcment, thoerefor: no measurcment ot
wear could be recorded.




CHART 3-3

CYCLIC RATE EXERCISES

Rounds Per Minute
Weapon Trial* Test Control i Test Control
Ball Ball Tracer Tracer
Pre-Test
1 800 T 750 T 787 706
Colt C-3 2 873 | 814 L 829 727
3 857 | 787 | 800 706
1 750 : 706 750 667
Colt T-1 2 857 857 857 800
: 3 923 923 877 877
! 1 800 706 750 705
| GM T-4 2 857 857 . 857 800
: 3 923 923 | 857 857
; 1 941 960 I 950 906
cM C-3 2 1000 1000 1000 960
3 970 980 980 991
" Mean 879 855 858 884
m
Post=Test
1 800 750 800 T 750
Colt C-5 2 923.1 750 800 ! 750
3 774.2 888, 9 888,9 857.1
1 857.1 ok 750 705.9
Colt T-4 2 857.1 857.1 857.1 827.6
3 960 923.1 923.1 827.6
; 1 857.1 800 827.6 800
! GM C-5 2 960 857.1 | 827.6 800
f 3 960 923,1 888.9 857.1
1 800 e 727.3 666.7
GM T-4 2 827.6 827.6 857.1 800
. 3 923.1 923,1 888,9 827
' Mean 875 850 836 789

* Fach trial - 20-round magazine,
%% [inable to record results of this 20-round trial
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OPEN STORAGE CLIMATIC DATA

CHART 3- 4

Temperature Average Rain
Date High Low Humidity (inches)
10-20-69 86 69 787, .16
10-21-69 80 66 85 0
10-22-69 80 50 65 0
10-23-69 70 48 47 0
10-24-69 65 47 49 0
10-25-69 73 56 72 0
10-26-69 79 55 72 0
10-27-69 81 52 72 0
10-28-69 74 51 63 0
10-29-69 67 50 47 0
10-30-69 69 47 54 .10
10-31-69 74 56 74 A4
11-1-69 72 63 83 0
11-2-69 72 47 73 0
11-3-69 68 39 69 0
11-4-69 61 36 64 0
11-5-69 61 32 63 0
11-6~69 70 31 61 0
11-7-69 76 41 61 c
11-8-69 75 41 61 0
11-9-69 75 3% 63 0
11-10-69 73 35 63 0
11-11-69 78 34 62 0
11-12-69 73 43 68 .05
11-13-69 51 37 80 .09
11-14-69 48 27 64 0
11-15-69 48 18 58 0
11-16-69 65 24 56 o
11-17-69 73 30 69 1]
11-18-69 76 48 67 0
11-19-69 68 35 73 J4
11-20-69 59 27 52 0
11-21-69 6] 29 61 0
11-22-69 69 28 58 ]
11-23-69 70 38 n 0
11-24-69 75 45 68 0
11-25-69 70 49 74 .07
11-26-69 63 47 87 0
11-27-69 66 44 16 0
11-28-69 68 46 &0 0
11-29-69 61 N 58 0
11-30-69 <8 27 s1 0

| 3}




Temperature Average Rain
Date High Low Humidity _(inches)
12-1-69 65 33 587 0
12-2-69 61 32 46 0
12-3-69 66 29 52 0
12-4-69 54 30 45 0
12-5-69 53 27 46 .01
12-6-69 54 41 68 .20
12-7-69 60 50 79 .86
12-8-69 48 35 74 0
12-9-69 50 30 78 T
12-10-69 51 45 84 .61
12-11-69 63 42 67 0
12-12-69 55 30 61 0
12-13-69 61 25 59 0
12-14-69 68 34 57 0
12-15-69 62 29 58 Q
12-16-69 36 28 56 0
12-17-69 61 24 57 0
12-18-69 62 26 56 e
12-19-69 62 39 67 T
12-20-69 55 28 49 0
12-21-69 50 31 34 1.23
12-22-69 43 38 65 0
12-23-69 54 28 78 T
12-24-69 55 28 63 0
12-25-69 51 30 87 1.26
12-26-69 31 30 55 T
12-27-69 58 26 52 0
12-28-69 n 29 60 0
12-29-69 73 41 66 0
12-30-69 76 48 74 o34
12-31-69 47 41 71 .61
1-1-70 44 29 70 .07
1-2-70 i24 21 57 0
1-3-70 A 30 62 0
1-4-70 33 22 50 0
1-5-70 32 27 53 .19
1-6-70 4% 35 73 1.37
1-7-70 35 18 63 0
1-8-70 14 1% 53 0
1-9-70 13 9 50 0
1-10-70 . 13 50 0
1-11-70 w1 29 n 5
1-12-70 <9 39 2 .08
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Temperature Average Rain

Date High Low Humidity (inches)
1-13-70 58 27 48" 0
1-14-70 64 23 45 0
1-15-70 57 41 64 .11
1-16-70 60 40 55 .02
1-17-70 57 50 75 .23
1-18-70 61 4n 7 0
1-19-70 51 40 71 T
1-20-70 44 34 66 0
1-21-70 43 26 32 0
1-22-70 %9 26 31 0
1-23-70 42 30 78 .17
1-24-70 62 31 55 0
1-25-70 66 n 7% .01
1-26-70 76 42 51 .0
1-27-70 72 35 60 0
1-28-70 73 36 73 0
1-29-70 72 47 80 1.04
1-30-70 49 32 »7 0
1-31-70 58 22 53 0
2-1-70 56 28 69 o2
2-2-70 69 48 66 .51
2-3-70 51 20 69 .20
2<4=70 48 14 LY ) 0
2-5-70 56 23 49 0
2-6~70 62 28 45 0
2-7-70 n 29 3o 0
2-8-70 66 30 61 «02
2-9-70 53 b1} 9% .05
2-10-70 56 36 » 0

1-3)
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Figure 1

A - Cartridge, 5.56~-mm, Ball, M193, Steel Cased

B - Cartridge,
Cc - Czctridge,

D - Cartridge,

5056‘mm,
5.56'mm,

5;56‘mm,

Ball, M193

Tracer, M196, Steel Cased

Tracer, M196
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Figure 2

Cartridge Case Casualties for Cartridge, 5.56-mm, Steel Cased
A - Arrows indicate splits in mouth.
B - Arrows indicate splits in neck and shoulder region.

C - Arrows indicate splits in shoulder and case region.
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Figure 3

” View of Open Storage Arca
Tactical bunker used during 60-day open storage.

B - Area used for ground storage during the 30-day open
storage period and the 60-day open storage period.
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Fipure &4

oot Cartritres, S.06-mm, Ball, M193, from open storape,

after 1o davs sinrage in bandoleers.,
1

o

Arrows and civeles

QoW neints ot areas of tust on the cartridpes.
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Figure 5
, .St~um, Ball, M193, from Open Storage

Test cartridges stored in bandoleers on the ground

The two arrows to the left of the circle

40 davs,
The circle in-

indicate wrass and dirt particles.

dicites 1Tust ared,

Contrel cartridges stored in bandoleers on the

ground 40 davs, The arrow and circle indicate

acea where rust transfer from the clip to the base e
-4n

ol the round: nccurred.
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vigure 6

cartridges, 5.56-mm, Ball, M193, from Open -vovay.

Test cartridges stored In clips on thu pround w0 duve
Arrows indicate dirt and sand particles on the cartd

vontrol cartridges stored in clips on the gru i o Ca.
Arrows indicate dirt and sand particles on the Carorid,




2

Figure 7

he 4

Cartridges, 5,56-mm, M193, Ball, from Open Storage
B denotes that test and control cartridges were stored in tactical bunker.

1. Test cartridges from clips stored in tactical bunker for 40 days.

Artow-
{ndicate mud and sand particles on the cartridges.

2. Control cartridges from clips stored in tactical bunker for 40 days.
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Figure 8

Cartridges, 5.56-mm, Bail, M193, from Open Storage

g denotes that test and control cartridges were stored in a tactical
bunker during open stotage period.

1. Test cartridges from clip, tactical bunker storage, after 60 days.
Arrows indicate dirt and rust on cartridges.

2. Control cartridges from clip, tactical bunker storage, after 60
days. Arrow {ndicates rust formation on metal clip.
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APPENDIX III. DEFICIENCIES ANI SHORICOMINCS

1. DEFICIENCIES

None

2. SHORTCOMINGS

Shortcoming Suggested Correcctive Action Remarks
Susceptibility of Improved protective Subtest No
the steel -cased coating.

cartridges to rust,

111-1




APPENDIX 1V,
App - appendix
Auto - automatic
C - control
F - Fahrenheit
Fig - figure
M - field manual
GM - General Motors, Inc
GR - grain
IMR - improved rifle powder
In - inch
Inc -~ incorporated
LC - SP - Lake City - Special
Mag - magazine
M16Al - rifle, 5.56-mm, M16Al

M193 - cartridge, 5.56-mm,ball, M193

ABBREVIATIONS

M196 - cartridge, 5.56-mm, tracer, M196

MM - millimeter
No = Number -

Occ - occurrences
0D - olive drab
Para - paragraph
Prob - probable

Ref - reference:

Iv-1




1.

2.

3.

4,

5.

6.

7.

8.

APPENDIX V, REFERENCES

MIL-STD-636, Visual Inspection Standards for Small Arms Ammunition
Through Caliber .50, dated 5 June 1958,

M 23-9, Rifle, 5.56-mm, XM16El, dated July 1966.

Letter, AMSTE-BC, HQ USATECOM, 11 June 1968, subject: '"Test Directive
for Product Improvement Tests of Cartridges, 5.56-mm, Assembled with
Steel Cartridge Cases, USATECOM, Project No 8-8-0212-01, 02, 03."

APG Plan of Test for Product Improvement Test of Cartridge, 5.56-mm,
Assembled with Steel Cartridge Cases, USATECOM Project No 8-8-0212-01,
October 1968, with change 1, dated 6 December 1968,

Proposed Pamphlet on Definitions and Identifications of Malfunctions
for 5.56-mm Weapons, dated 18 Dec 1968.

USAIB Final Report of Product Improvement Test of Steel Cases for 7.62-mm
Cartridges, USATECOM Project No 8-7-0004-02, dated December 1968,

Letter, AMSTE-BC, HQ USATECOM, 20 Mar 69, subject: "Approval of Test
Plans for Product Improvement Test : ¢ Cartridge, 5.56-mm, Assembled with
Steel Cartridge Cases, USATECOM Pro, -t Nos 8-8-0212-01, 02,"

™ 9-1005-249-12, Rifle, 5.56-mm, M16Al, with change (1005007309421)
dated 2 Aug 1968, with change 1, dated 2/ June 1969 and change 2, dated
12 September 1969.
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comparable to those of the control cartridges. The test cartridges ejected farther
to the rear and right than did the control cartridges.

It was concluded that the steel-cased 5,56-mm cartridges are compatible with
the M16A1 rifle and are suitable for US Army use under intermediate climatic con-
ditions., It was recommended that the steel-cased 5.56-mm cartridges be subjected
to more environmental service-type testing, specifically tropic, prior to their
release for world-wide and unrestricted US Army use.
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