DEPARTMENT OF THE ARMY MI MOrrow/sr/z34=33oU=4476
HEADQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND, MARYLAND 21005

1 6 SEP 1970

SUBJECT: Monthly QA Test of M16Al Rifles and Ammunition, USATECOM
Project No. 8~-WE-600~016-003

{
Commanding Officer (J Lf J #-
Aberdeen Proving Ground
ATTN: STEAP-MT
Aberdeen Proving Ground, Md 21005

1. Reference letter, STEAP-MT-TI, APG, 8 Sep 1970, subject as above.

2. The results of Colt endurance tests for August are shown as failing to
meet specifications because of an excessive number of malfunctions. The
majority of these malfunctions are ascribed to the gunner holding the weapon
so that the magazine was bearing against the sandbag rest.

3. The inference is that the weapon may not be at fault, but no comment or
recommendation is provided that:

a, The test should be rerun or invalidated.
b. Comparative firings be conducted to verify the effect.

c. Firing procedures will be revised to assure noninterference with the
magazine, and that this should be incorporated in specifications.

4, Several years ago, an extensive test was conducted by the Air Force for
PM-~Rifles in which the magazine was used as a hand hold during firing. No
increase in malfunctions was noted, and this appears to be at odds with
your comment in subject report.

5., Clarification and comment is required.

FOR THE COMMANDER:

V. KOVALEVSKY
Colonel, GS
Dir, Inf Mat Test Dir
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SUBJECT: Monthly QA Test of M16Al Rifles and Ammunition, USATECOM
Project No, 8-WE-600~016~003

Copy furnished:
PM Rifles, USAWECOM




STEAP-MT-TI (16 Sep 70) 1st Ind IMichelson/esh/234-3350/313¢6
SUBJECT: Monthly QA Test of MI6Al Rifles and Ammunition, USATECOM
Project No. 8-HE-600-016-003

OA, Aberdeen Proving Cround g9 SEP 170
T0: Comuanding Cemeral, US Army Test and Evaluation Command, ATTN: AMSTE-EC

1. Reference Paragraph 2 of basic letter. Only Celt Rifle No. 4147483

failed to meet the requirements of SAPD-253F, Colt Rifle No. 4155150 was
satisfactory,

2. Reference Paragraph 3 of basic letter.

a., A total of four weapons were tested during the month of August,
All four were tested by the same two gunners. Both alternately fired each
weapon, 3000 rounds/weapon/gunner, for a total of GUGO rounds/weapon., When
either gunner was firing a weapon, e did not hold or fire that specific
rifle any differently than the other three, Therefore, when the gunner in
question fired the four weapons, the magazines of all were being pushed
against the sandbag rest. Only one of the weapons, Serial No. 4147483,
was adversely affected. Six malfunctions occurred in 1500 rounds of firing
with pressure exerted ageinst the front of the magazine and three malfunc-
tions occurred in 4500 rounds of firing with no pressure on the magazine.
Four malfunctions of this type are permitted during the firing of 6000
rounds by SAPD-253F, Therefore, it is concluded that: (a) this particular
weapon is marginal relative to functioning, and (L) the magazine-weapon
relationship could be a diwensional problem.

be The subject test is considered valid and a rerun is not recommended.

¢. Comparative firings have already been accomplished during the testing
of the other three samples.

3. Reference Paragraph 4 of basic letter. The Air Force test substantiates
the tests performed by APG in that the weapon in question is unsatisfactory.

FOR THE COMMANDER:

G kTS

o Po WITT
Associate Director
Materiel Testing Directorate
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DEPARTMENT OF THE ARMY
HEADQUARTERS., U.S. ARMY TEST AND EVALUATIOE’CngiIVdIA.J\rJé”,zu 3350-3608

ABERDEEN PROVING GROUND, MARYLAND 21005

13 OCT 1970

SUBJECT: Monthly QA Test of M16 Rifles and Ammunition, USATECOM |
Project No. 8-WE-600-016-003

Product Manager, Rifles
US Army Weapons Command
Rock Islend, X1l 61201

1. References:
a. Letter, STEAP-MT.TI, APG, dated 8 Sep 70, subject as above.

b. Letter, AMSTE-BC, HQ USATECOM, dated 16 Sep 70, subject as |
above. |

2. 1In response to references, the following additional information
is provided:

a. A total of four weapons was tested during the month of August.
All four were tested by the same two gunners. Both alternately fired
each weapon, 3000 rounds/weapon/gunner, for a total of 6000 rounds/
weapon. When either gunner was firing a weapon, he did not hold or fire
that specific rifle any differently than the other three. Therefore,
when the gunner in question fired the four weapons, the magazines of all
were being pushed agasinst the sandbag rest. Only one of the weapons,
Serial No. 4147483, was adversely affected., Six malfunctions occurred in
1500 rounds of firing with pressure exerted against the front of the
magazine and three malfunctions occurred whem 4500 rounds of firing with no
pressure on the magazine. Four malfunctions of this type are permitted
during the firing of 6000 rounds by SAPD-253F. Therefore, it is concluded
that: (a) this particular weapon is marginal relative to functioning,
and (b) the magazine-weapon relationship could be a dimensional problem.

b. The subject test is considered valid and a2 rerun is not
recommended .



- 3 001 18l
SUBJECT: Monthly QA Test of M1GAL Rifles and Ammunition, USATECOM

Project No. 8-WE«600-016-003

3. This command has taken action to assure that future firings will
be conducted with the magazines unrestrained.

FOR THE COMMANDER:

V. KOVALEVSKY
Colonel, GS
Dir, Inf Mat Test

Copy furnished:
/CO APG ATTN: STEAP-MT-TI
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CPEICE OF i e i QZ—"{

MK IBLAND, HLINGHS 61201
12 OCT 1989

SUBJECT: UBATECKN Project Bo. Ge8-0230-03
Homthly GA Test of MISAL Bifles

u. s.m'mmmm
Aberdesy Provimg Ground, M. 21005

1. Beference:

. AMCHN-BS IF dated 7 Gct 63, subject: MRGAL Rifle Mnduresce
Test, Imel 1.

b. AMCPM-BS letter Geted 9 June 1969, smubject: FYTO
Sndurepce (Melisbility) Test - UBATECOM Project o. 8-8-0230-03.

e. ANCRMNG . 8289 duted £ Apr 6, subject: MIGAL Bifle
Zadurence {(Belisbility) Test.

2. mmmmmmmumtwmu
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M16AL Rifle Endurance Reliability Test

AHSWE-SHD~T AMCPH-RS 7 OCT 68
tir. Grace/cap/6818

1. Reference my DF dated 10 Jun 69, subject same as above (Incl 1).

2. Uhen preparing the shipping instructlon for each month, it is considered
necessary that additional rifle selection instructions be included for the
Goverrment QAR and producer. The additional instructions should include
selection method and shipping requirements. Recommend the following instructions
be used as & note on the shipping directives. :

a. For Contracts DAAF03-69-C-0021 and DAAF03-70-C-0001., "The Government
QAR will randomly select one (1) rifle from each of the first four (L) lots of
rifles accepted during the production period. Each rifle will be shipped to
arrive at destination within five (5) days after acceptance.

b. For Contracts DAAF03-68-0-0045, DAAFO3-68-C-0048 and DAAFQ3-70-C-0002.
"The CGovernment QAR will select cne (15 rifle from each of two (2) lots of
rifles during the production peried. Each rifle will be shipped to arrive at
destination within five (5) days after acceptance.™

FOR THE PROJECT MANAGER:

1 Inel " CHARLES P. SLADEX

as Chief
Supply-Haintenance Div.

Cy Furn:

AMSWE-QA

AMSHE-PPC

AHCP#S0-RS, LTC Semmler
AMCPiM-RS-QA, Mr, Martin
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1. The subject test, USATECQM project 8-8-0230-05, vdll be continucd for rifles
from production through June 1970. Rifles are reguired frca each produc r
eacih month as follows.

o
Syt
=
et

l

Colts Total

o

July 69 L

e DPee

Jax 70

g
E R T~ S Y
SR OO OO R RN ORI HP
TEE U A TR TR TR W
BB 5 -

Feb
\

¥ar thr \ :

Jun 70 To be provided at a later date

\
'

2. The above weapons are included in the rifles alloccated to the PNO for tests.
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3. Xifles are to be shiprzd to t’::e Materiel Tezt Directorate, Aberdsen ;,o:.i_ng
Cround, id., marked for USATICCH Project 8-—u~OWOw;.- ‘..qc,’:, 3 wﬂ.l ‘a:-a selected
by the governuent QAR in each plant and no more thaon one rifle will bs taken
frem o lot of rifles. The required. delivery dzte is no la.m; mhc:l five (5)
dzys after the ‘p‘*o;.uction wonth.
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PCR THE PROJECT MANAGER:

CHARIES P. SLADZX
Chief
Supply-iaintenance Div.

C,,r Grn? =
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AMCPU-ES, M Martin
MCP¥SO-RS



DEPARTMENT OF THE ARMY
'EADQUARTERS UNITED STYATES ARMY WEAPONS. COMMAND
ROCK ISLAND ARSENAL

Q ALT a0
'3 LEACH j.?-*u.‘;’

AXSHE-PPC

SUBRJECT: MLEAL Rifls Enduranos Relisbility Test, USATECOL, Project
8-8-0230-05 '

Coxmander

Defense Contract Aduinistration
Services Distirict

557 Asylum Ave

Rartford, Connecticut O0&10§

The subject test 1s & requiresent of hirgher Hesdguarters on gn accel~
erated basis. 7o me@el the directien received, rezavest the regquired
rifles from Contract DAAFQ3-£9~C~0021 snd DAAFO3-70-0-0001 te selecied
. and actions performed as follows,

2. Nequast the Covernment QAR randomly select ene (1) rifle from
each of the first four (4) lots of rifles accepted for shipment. %The
shipping instructlens will be provided in the normal mamer esch month.

b, Peguest the egelected rifles be shipped immediately upen acesp~
tance without waiting for a conselidated sbipment eech month. Further,
the rifles must be ehippud by fastest means te arrive at destinatien
within five (5) days after acceptance. This action is necessary to
inecure meaningial test resulis,

¢e Requesl a procedure be established to notify this Uffice by
telephene, extension 6818 or 6641, of sach rifle shipment. Information
required is name of carrier, bill of lading number, inspectien lot
number, rifle serlsl nurter aad date shipped.. This information is
neecded to ¢cordinate performance of the tests.

ALZERT L. BOEMO
Procuring Contracting Officer

Cy Furn:  AMSWE-SMD-I AMCPMSO-RS, LTC Semmler  AMCPH~RS, dMr, Martin

Yl ol



DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL
ROCK ISLANG, ILLINOIS 61200

9 0CT 1969
ANEHE-FPC
SURJECT: H16AL1 Rifle Budursnce Reliability Test, USATECOY, Prejsct
£-6~-0230~D%
Covmander

Yefense Contract Administration
Serviess District

1580 Bast Crsnd Blvd

Detroit, Mich A821%

The gubject test is a requirement of higher Headguarters on an accel-
erated baeis. 7o meeb the direction received, regquest the required
rifles from Contract DAAY03-69-C-00L8 and DAAFQ3-70-0~0002 be selecied
end sctions performed as follows.

8. Reguest the Covernmemt GAR rendomly select ome (1) rifle frem
each of two (2) different lots of rifles accepted for shipment. The
ehipping instructions will be provided in the normal memer each=month.

b. Reguest the selected rifles be shipped immediately upen accep~
tance without waiting for a consolidated shipment each month, Further,
the rifles must be shipped by fastest means to arrive at destination
within five (5) days after scceptance., This actien is necessary to
insure meaningful test resulis.

c. Pequest a procedure be established to notify this Office by
telephone, extension 6818 or 6641, of each rifle shipment. Information
required is name of carrier, bill of lading number, inspectien lot
number, rifle serial mumber and date shipped. This isifermstien is
needed to coordinate performance of the tests.

ALBERT L. RCEXO
Procuring Contracting Officerf

Cy Furn: AMSWE-SMD-I  AMCPHSO-RS, LTC Semmler _ AMCPH-RS-QA, Martin




DEPARTMENT OF THE ARMY
HEADQUARTERS UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL
R.OCK ISLAND, ILLINOIS 61201

9 0CT 1969
ANMSWE-PPC
SUPJECTe: HL6AL Nifle Endurance Reliability Test, USATECGH, Froject
8~8-0230-05 ' .
Cozmander

Defense Contracht Administration
Services Reglon

666 Summer Street

Foston, Kaes 02144

The subject test ies & recuiresment of higher Zeadguarters en an accel=
erzted basia. To neet the direction received, reguest the reguired
rifles frem Centract DAAFOZ-(9-U-0045 te selected and acticns performed
&8 follows,

a. Fequest the Covernment CAR randomly selsct one (1) rifle from
each of two (2) different lots of rifles aceepted for shiyment. The
shiypping instructions will be provided in the norsal manner esch month.

b. Request the sslected rifles be shipped fmmedistely upen accep-
tance without waiting for a consclidated shipment each menth, Further,
the rifles st be shipped by fastest means to srrive at destinaticn
within five (5) days after scceptance. This action is necessary to
insure meaningful test resulis.

c. Neguest a precedure be estadlished to notify this Office by
telephone, extension 681€ or 6641, of each rifle shipment. Information
required 1s name of carrier, btill of lading number, inspection lot
muater, rifle serdal mumber and davte shipped.. This informstion ig
needed to eoordingte performance of ihe tests.

ALEERY L. POEHO
Frocuring Contracting Officer

Cy Furn: AMSWE-SHD-I  AHCPHSO-RS, LTC Semmler _AMCPH-RS, Martin
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY MATERIEL COMMAND
PROJECT MANAGER — RIFLES
ROCK ISLAND ARSEMNAL
ROCK ISLAND, ILLINOIS 61201

1N REPLY REFER 10 g | G FEB 1968

AMCPM - RS

SUBJECT: M16 Rifle and Ammnition Testing

TO: Commanding General
U. S. Army Test and Evaluabtion Command
Attn: AMSTE-BC
Aberdeen Prov.mg Ground, Maryland 21005

L. Reference: Itr, ADCSLOG (P&B), dtd 17 Jan 68, Subj: M6 Rifle
and Amunition Testing with inclosure, Memorandum for the Chief of Staff,
dtd 2 Jan 68 (copy attached as inclosure 1),

2. Referenced letter dirvects that certain additional rifle and
exmunition tests be underteken in addition to rifle and ammunition
acceptance tests currently prescribed for production.

3. Request that a Phase II Buffer Test be conducted by USATECOM in
accordance with 'bhe referenced letter. This office will furnish funds;
equipment, and gmmnition for the conduct of this test. Reguest that
this office be adm.sea of the USATECOM Project Number and starting/
cornpletion date of the Phase II Buffer Test as soon as possible, Approxi~
mately 30,000 rounds of CR8136 ammunition are available for the test,

In the event you require additional informstion on the purpose and intent
of this Phase II Buffer Test, request you. contact LTC Soulres, O0X 71695 or
50712, who will arrange for your consultation with the originator of the
Memorandun from the Under Secretary of the Army.

L. Request thet USATECOM conduct a monthly reliadbility test
similar to that. which is conducted et Colt's Inc., Attached as inclosure 2
is the Springfield Armory Purchase Description 2:;3-—13, dated 13 Dsc 67,
which outlines in paragraph 10.3 the reliability test which is to be
conducted, :

5. Frankford Arsenal (FA) has been directed by sc‘oar' be correspondence

iy

to pe ovide ammunition and funds for the corauct of the monthly reli abil ity
test, The L,"g e of ammmition to be used is a 1119 R'ﬂl lot different from
that used at Colti's Inc. Frankford M:;*:,A.,'L will coordinate dirvectly with
you for the monthly shipment of ammunition.

e

Fi ?j\r,.\ v
\'Ju‘.‘au W J
“t‘ //.,

PRATECTIVE. MARKING WILL BE CANGELLED (o /4.
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6 FEB 1568
AMCEM-RS
SUBJECT: ML6 Rifle and Ammunition Tesbing

6. This office will r*c,he arrangemnents to have one M1641 Rifle a
m

month shipped to APG. The first rifle from Januvary 1968 rifle production
will arrive at APG by 19 February 1968,

7. The results of the mon ‘bh]_}" reliability test should be forwarded
to the Commanding General, U. S. Army Materiel Command, Attn: AMCFUSO-RS,
LTC Squi res, Washington, D, C. 20315, with information copies to this
office and the Com manding Officer, Frankford Aroenal, Attn: SIIUPA—H“OOO,
LTC Johnson, Philadelphia, Penns y" vania 19137 to arrive three (3) working
days prior to the 15th of each month. The first relisbility test result.u
are due 12 March 1968, . The formst shown on inclosure 3, Reliability Test
Results, Contract DA .l"03 ~66-0~0018, will be used for submitiing the data
on the Colt!s reliability test, It is suggested that this format, supported
by the data you consider necessary will facilitate understanding by -
recipients of the report.

1 8, The requirements indicated in parvagraph 1 and the monthly
reliability report from Colt's Ine will be handled by Frankford Arsenal
and this office.

4?2"/’“/&;1?\‘ ,.--w,—, e o
3 Incl ALVIN C. ISA .

as Colonel., OxdC
Project Manager, Rifles

Copy furnished: w/o Incl
CO, FA, Attn: SHUFA-H9000 LTC Johnson
CG, USAMUCOM, Attn: AMSMU-RE-M Mr Spaulding




BP Guthrie/jlo/234-33503711

STRAP-1D-T1 18 WAaED:
SUBJECT: Monthly QA Test of MIGAL Rifles snd Ammmitdon, USATROOM
Project Ho.

Commanding General

B Army Weapons Command
ATTH; AMCRM-RS/Mr. Martin
Rock Island, Illineis 61201

1. Referemce is made to letter STRAP-MHP-TI, 11 February 1971,
subject as above,

2. Investigation of the broken extractor springs which ccowrred
during testing of Rifle No. 4365972 and reported by above reference
bas been completed. Deteils are comtained in Laboratory Heport Ho.
Ti-M-16, attached,

FOR THE COMMANDER:
1 Incl G, A, GUSTAPSON
as Chief, Infantry and Alirevaft

06E 3p1d ‘ag sudM 3JoV B Sway ws J0F £) YOvQIWO)




Conducted For___ SP/L Guthrie

were experienced after only Tensile Music Wire", Rock
approximately 1000 rounds

This laboratory was asked to . NO.
attempt to determine the

cause of the premature

m.

T RUMENTATTION
l.‘_J.]_'...u"q,-.a.mf_:th";u :

1. Metallurgical specimen mounting and polishing equipment.
2. Microhardness tester.

3+ Research metallograph.
he Various cameras and microscopes.

1. Three extractor springs were examined. One was in the unused
condition, one had failed after firing 1057 rounds and one had with-
stood approximately 6000 rounds of firing without failuve.

2. Initially, the fractured spring was examined microscopically.
This spring was then photographed alongside the unused spring (See
Sheet 1, Appendix I). Each spring was then sectioned transversly and
mourrted in 2 transoptic material so that both longitudinal and trans-
verse cross-sections of the spring wire were available for study.




STEAP-MI'-EP Report No. Tl-M-16
Sheet 2 of 4

Bach specimen was polished and examined microscopically, both before
and af'ter etching, with a 2% Nital solution. Microhardness tests
were made on all three springs. Finally, appropriate photomicrographs
were teken (See Sheets 2 and 3, Appendix I).

RESULTS:
L. Microharness Tests
Digtance Knoop Rockwell
From Hardness Hapdness

el Hos Conversion

Unused Spring O 6h6 €55.5
JW 6& cfﬁlhs
10 671 csT
3 2 g
J19 6 636.5
: &£ 5
. 357-5
«33 622 5445

Broken Spring

AF 1057 Rds 05 T2 €59
+08 756 9&.}
a1 756 cé1
o1 756 cé1
17 756 coL
«20 756 c61
23 Thl C60.5
: =
+30 hi €60.5
A0 712 €59

AF 6000 Rds .03 588 052.5
«06 684 CST+5
«09 670 C57
cu % 058'5
.15 c5895
118 @ cﬁ's
s & g
. C
58 & 636
35 G646 c56




STEAP-MT-EP Report No. Tl-M-16
Sheet_3 of 4

Associated Spring Corporation Material Specification AS-SA states that
high tensile music wire of this diameter (0.024 inech) should have a
tensile strength of 376,000 to 398,000 psi. An attempt was made to
convert this tensile value to an appropriste hardness value but the
standard hardness charts give values only to 329,000 psl. A conversion
was made by extrapolation on the "Hardness Conversion Chart for Steels"
(ASM Handbook 1939 Edition). The resultant hawdness rvange is Rockwell
Cc68 to €T3, All three springs were considerably softer than the extra-
polated conversion indicated and all three contained a very thin sur-
face layer of decarburization.

2. Morostructure

Each spring evidenced a uniform quenched marténsitic structure
vhen etched with & 2% Nital solution. The unused spring contained a
sean extending approximately 5/8 of the distance across the transverse
cross-section of one coil (Sheet 2, Appendix I). A longitudinal cross-
section of a coil of the broken spring revealed evidence of transverse
eracking (Sheet 3, Appendix I) near the fracture area.

3. nation

The fracture swrface (Sheet 1, Appendix I) was typlcal of a
brittle martensitic material loaded in a torsional manner.

DISCUBSION:

1. The first tests to which the springs were subjected in this
laboratory were dimensional checks and load calibrations. The results
of these tests arve included in PTS Report No. T1l-L-32. It was noted
during this testing that one compression of an unused spring, to the
height specified on the drawing, resulted in & substantial permanent
set. This indicates inadequate section or strength which tends to
substantiate the results of the microhardness tests; however, the
broken spring was the hardest of the three tested.

2, Amwmmmummmﬁummmm
of these springs will act to concentrate the stresses at this location,
Surface cracks similar to those shown in the photomicrograph on Sheet 3
of the Appendix were a possible cause of the spring failure. Light
surface decarburization could also contridbute to the failure.

3+ Two problems seem to be evident. When the springs ave made
soft enough to relieve some of the brittleness they too weak to
mtmiﬁutimmﬁvhmtheymudehnﬁm@tometmi-
Tications they are highly susceptible to failure caused by minute

imperfections. The solution would seem to be more stringent quality

g



STEAP-MI'-EP Report No. T1-M-16
Sheet 4 of 4

control exercised by the manufacturer or, if possible, redesign of
the spring using a larger wire diameter and softer material.

CONCLUSIONS :

% The hardness levels of all three springs arve below the level
mmmmmmgtmmﬁedmmwhmam-
version chart.

2. The spring wire contained inherent processing defects (light
surface decarburization, seams, and possible surface cracks).

3. mmmbhsinghmetfaummmtpoﬁtzwly

RECOMENDATIONS :

1. Hore stringent wire processing quality control should be
employed .

2. If possible mmmmum;mtomamm
wimdimtwofa!&wrmaauvel.

1 Incl
Appendix I

SUBMITTED :

K #all

C. L. HALL
Materials Evaluation Unit

AFPROVED:

AR N

Re L.
Chief

Materials Evaluation Unit Physical Test Section
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16X Fracture Surface of Failed Spring

and Unused Spring
(Scale graduations are 1/16 In.)

APPENDIX I
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= m No. Tl-H-;-é
STEAP-MT-EP port s &

100X
Etched cross-sectional surface of two colls
of unused spring. HNote seam through genter
of lower coil. Nital etch revealed quenched
martengitic microstructure !

APFENDIX I
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100X

Transverse cracking on the inner coil of
the failed spring adjacent to the fracture
surface.

AFPPENDIX I
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DEPARTMENT OF THE ARMY
HEADQUARTERS. U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21005

SUBJECT: AR-18 Rifle

TO: Commsnding General
US Army Materiel Command
ATTN: AMCRD-DW (Cosgrove)
Washington, D. C. 20315

1. At a briefing at the CDC Infantry Agency on 10 May 1966,
Lt Col DeBrocke requested a confirmation and amplification, if possible,
of this command's position relative to subject weapon. (Reference
"Engineering Test of Small Arms Weapons', dated Dec 65, USATECOM Project
No. 8-5-0400-03. ) |

2. The specific point requiring confirmation as made in referenced
report, para l.6e, was to the effect that there were deficiencies in the
AR-18 caused by inadequate design. The CDCIA notes that this statement
is in opposition to BRL Memo Report No. 1635, subject: "A Kinematic
Evaluation of the AR-18 Rifle Cal. .0223", dated Feb 65, wherein it is
stated that the design is basically good and although deficiencies
exist, no major redesign should be necessary.

3, The BRL report was based on studies made from July to November
1964 in conjunction with USATECOM Project No., 8-4-0110-01, "Military
Potential Test of Rifle AR-18", Report DPS-1514, dated Dec 64, and
Final USAIB Report 8-4-0110-024, "Military Potential Test of Rifle
5,56mm, AR-18", dated 2 Nov 65. All these activities preceded the
SAWS tests.

L. All testing of the AR-18, including military potential and
SAWS, indicates common agreement that the weapon was not suitable with
respect to functional reliability and durability, particularly beyond
approximately 3000 rounds., The engineering rationale that led to a
judgment of inadequate basic design is as follows:

a. The military potential tests in 1964 indicated that mal-
functions were primarily failures to eject, extract, and feed; the
weapon was sensitive to lack of lubrication, and buffer rod supports in
two (out of five) rifles cracked, as did a lower receiver,
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b, The Armalite Corporation was provided test results (includ-
ing USAIB, BRL, and D&PS) prior to SAWS and was in a position to incorpo-
rate modifications as they saw fit., However, the weapon submitted for
SAWS did not demonstrate any improvement in performance over the model
tested earlier and failures were in the same general areas, i.e., cracked
receivers, broken guide rod assembly components, and extractor and firing
pin spring failures., Stoppage rates in SAWS were high and were compareble
with those obtained in earlier testing.

c. It was the opinion of engineering test personnel that these
failures and lack of durability were due primarily to a lack of a
variable-rate buffering system, which all experience indicates is required
in a weapon which uses ammunition which yields high forces and has wide
lot-to-lot variability, and which must perform in a wide range of tempera-
tures and adverse conditions. (Weapons which operate successfully with buffer-
ing systems and stamped parts characteristic of the AR-18 are lower energy-
rate systems, such as the Caliber .45 submachine gun, M3; the German MP 40;
and the Soviet AK47.)

d. In connection with the above, it is of interest to note that
SAWS tests have revealed that the XML6El rifle is unable to accommodate
wide ammunition variables (port pressures, which yield higher cyclic rates
than those for which the weapon was designed) and a variable-rate buffer
which promises to relieve this problem for this weapon is currently under-
going developer tests.

5. The Armalite Corporation, by letter to this command, indicated
agreement with the test findings and subsequently prepared a redesigned
AR-18 with reinforced receiver, a new Guide Rod Plate at the base of the
buffering springs, and a nylon buffer attached to the bolt carrier, This
weapon was made available but was never tested at this commsnd. Examina-
tion of the weapon did not, in the opinion of technical personnel, incorpo-
rate the features necessary to overcome what was felt to be the basic
causes of failures, Time and the pressure of the SAWS activity did not
permit a repetition of extensive engineering tests to confirm this view-
point with a single sample.

6., Within the constraints of stamped parts, the basic mechanical
design, a 6000 round life and low malfunction rates, the AR-18 does not
appear capable of meeting requirements., This is not to say that were such
constraints removed, the AR-18 could not be made into a suitable weapon, but
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these changes would be major and a successful redesign of the weapon could
be expected to evolve in a design similer to the Colt-Stoner family., The
simplicity and low cost features of the weapon would thereby be minimized.
The BRL analysis concerned itself principally with the adequacy and poten-
tial of the dynamic mechanisms and only partially to the variability in the
ammunition under which the mechanism must perform, The durability-
performance of components was not intended to be addressed since this was
the purpose of subsequent testing. No real contradiction exists.

7. This command confirms it's original conclusion and trusts the
rationale provided clarified our position.
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FOR THE COMMANDER:

Copies furnished:
CG USAWECOM ATTN: AMCPM-Rifles
(Col Yount)
GO USACDCIA
CO USABRL ATTN: AMXBR-WD (Mr Simmons )
CO APG ATTN: STEAP-DS
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