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DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND “ARYLAND 21005

AMSTE-BC 45 HAR 1968

SUBJECT: Final Report on Initial Production Test of Chrome Plated Chambers
for 5.56mn M16A1 Rifles, USATECOM Project No., 8-8-0200-07

TO: Commanding General
US Army Materiel Command
ATTN: AMCPM-RS
Rock Island, Illinois 61200

1. References:

a. Letter, AMSTE-BC, dated 7 Dec 67, approving Test Plan for
above test.

b. Letter, AMSTE-BC, dated 19 Jan 68, with inclosed Letter
Report, dated 20 Dec 67, which in essence contained the same information
as subject letter,

c. Operational Reliability Test M16Al1 Rifle System, WSEG Report
12k, dated February 1968.

2. Forwarded herewith are approved coples ¢i suiject report.

3. It should be noted that IMR propellant loaded cartridges were
not utilized in this test. Two Quality Assurance (QA) test programs
are scheduled, one using IMR propellant loaded ball cartridges and the
other using ball propellant loaded cartridges. Weapons will have chrome
plated chambers. Results from this test in conjunction with the QA
test results, past end present, should provide an additicnal basis for
comparison of weapon performance when using both types of propellant
loaded cartridges.

L, Due to the high freguency. of failures to strip the first round
in 20 round loaded magazines during the dust test, a follow-on limited
test was conducted at the request of this cammand. The purpose was to
evaluate weapon performance with magazines loaded to 18 and 20 rounds.
Within test contraints, the data, Appendix I (pages I-46 thru I-49),
indicates that no significant difference exists in weapon performance
with respect to failure to feed first rounds from magazines (18 or 20)
when subjected to adverse dust conditions.
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5. As stated in ref 1b, yaur attention is directed to an analysis
and graphical presentation of the variability in cyclic ratc and male
functions over the 10,000 round durability test broken ocut by order of
fired magazine (reference Appendix I, pages I-37 thru I-43).

6. Review of the VISEG Report revealed that there were ejection
problems with weapons possessing chrome plated chambers, i.e., 33 percent
of the malfunctions with chromed chambers were failures to eject. This
phenomenon was not encountered in the attached test; therefore, CO, APG
was directed by this command to evaluate and document the ejecticn process
during the Quality Assurance Test Programs.,

7. The conclusions and recommendations of this command are as follows
aes Conclusions: It is concluded that

(1) Chrome plated chambers are superior to non-plated
chambers in avoiding failures to extract (FX) under dust and saltwaier
environments; however, with regard to other types of malfunctions,
performance of weapons with and without chrome plated chambers is comparabic

(2) The chrome plating of the M16Al Rifle chamber is
subject to deterioration if not properly maintzined following exvosure
to saltwater combined with a high temperature and high humidity erwvircnment.

(3) Chrome plated chambers can be expected to periorm
satisfactorily for 10,000 rounds of firing with normal maintenance.

(4) The use of silica flour dust, although it imposes more
severe test conditions than the representative dust samples from Vietnam,
is valid for testing purposes.

(5) Weapon performance under adverse dust conditions is not
significantly improved with respect to stripping first round from magazine
in magazines loaded to 18 rounds instead of 20 rounds.

b. Recommendations: It is recommended that

(1) The chrome plating of M16A1 Rifle chambers be considered
for adoption,

(2) Investigation be made to determine if the quality of
the chrome plating can be improved to resist the tendency of spot pitting
which causes failure of the plating when exposed to saltwater combined
with high temperature and high humidity environments,
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(3) The malfunction of first round failure to strip from
a fully loaded magazine be investigated but additional test of 18 versus
20 round loaded magazines does not appear warranted and should not be

pursued further.

FOR THE COMMANDER:

i Trnof
a5

Copies furnished:
CG USAMC ATTN:

CG CONARC ATTN:
CG WECOM ATTN:

AMCPMSO-RS (5 cys)
AMCRD-WI (2 cys)
AMCAD-S (1 cyg
AMCPP (1 cy)

AMCQA (1 ey)
MCHA-R (1 cy)
AMCSU (1 cy)

AT (1 cy)
ATIT-RD-MD (4 cys)
AMSWE-RDS (3 cys)

CDC LO, USATECOM (10 cys)

UsMC 10,

USATEQ®M (1 cy)
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Colonel, GS.
Dir, Inf Mat Test Dir
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ABSTRACT

Five M16Al1 rifles equipped with chrome-plated chambers underwent
an initial production test at Aberdeen Proving Ground, Maryland, from
8 November 1967 througn 17 January 1968. The purpose of this evalua-
tion was to determine plating durability and effects of the chrome-
plated chambers upon weapon performance under adverse conditions.
Static and dynamic dust tests, salt water immersion with storage at
high temperature and humidity, and 10,000-round function and durability
tests were performed. Performance of the plated chambers was superior,
to that of nonplated chambers in adverse conditions tests and satis-
factorily withstood the 10,000-round durability test.

FOREWORD

Development and Proof Services was responsible for preparing
the test plan outline, conducting the test, and preparing the test
report.

vi
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USATECOM PROJECT NO, 8-8-0200-07
FINAL REPORT ON INITIAL PRODUCTION TEST OF
CHROME-PLATED CiIAMBERS FOR 5.56-MM,
M16A1 RIFLES

8 NOVEMBER 1967 TO 17 JANUARY 1968

SECTION 1. INTRODUCTION

1,1 BACKGROUND

Previous evaluations by USATECOM test agencies and the military
services indicate that, under severe adverse conditions and lack of
correct maintenance, the chamber of the M16Al rifle becomes roughened
due to abrasion and rust-pitting. This deterioration contributes to
fired-case extraction failures. For this reason, the chamber area has
been chrome-plated to improve weapon performance by preventing chamber
deterioration.

1.2 DESCRIPTION OF MATERIEL

Seven new M16Al1 rifles were allocated for initial production
testing. Five were equipped with chrome-plated chambers and two with
nonplated chambers. All weapons were equipped with the new design
buffer (action spring guide) and phosphate-coated bolt and carrier
assemblies.

The ammunition used in this test was 5.56-mm ball, M193, loaded
with ball-propellant. The two lots used were TW-18125 (all subtests)
and RA<5273 (function and durability subtest only).

1.3 TEST OBJECTIVE

The over-all objective was to determine the relative performance
levels of weapons with chrome-plated and nonplated chambers when
subjected to adverse conditions and to determine if extended firing
deteriorates the plating.



1.4 SUMMARY OF RESULTS

1.4.1 InsBection

The materiel was inspected throughout the entire evaluation to
ascertain the durability of the chamber plating. The inspections
revealed the following:

a. The chrome plating was not adversely affected by dust abrasion.

b. Salt water contamination introduced into the chamber during the
10-day high temperature humidity test did cause some deteriora-
tion of the plating. This deterioration did not affect fired-
case extraction and therefore is a marked improvement when
compared with nonplated chamber weapons. Surface deteriora-
tion of the nonplated chambers caused an average head space
increase of 0,0035 inch.

c. The plating satisfactorily withstood 10,000 rounds of firing
during the function and durability test.

1.4.2 Static Dust Test

This subtest was conducted with four weapons, two with chrome-
plated chambers and two with nonplated chambers. The malfunctions en-
countered with all weapons were type I (clearable by appropriate imme-
diate action of using the bolt-closure-assist device or retraction of
the charging handle). The malfunction rate average for weapons with
plated and nonplated chambers was 3.4 and 4.1 per hundred rounds
respectively . The malfunctions which occurred were of types not directly
related with chamber performance. However, increased extraction forces,
as demonstrated by partial rim shears, were encountered with the non-
plated chambers (Figures 2.3-1 through 2.3-5).

1.4.3 Dynamic Dust Test

This test demonstrated the improved capability of the plated
chamber weapons to prevent the rim shear (failure to extract) malfunc-
tions associated with dusty environments. During this subtest there
were no instances that indicated a condition of increased extraction
force (partial rim shear) was present with the plated-chamber weapons.
Partial and complete rim shears were experienced with nonplated-chamber
weapons. The type I malfunctions associated with this test cannot be
directly related to the chamber plating or lack of it.

To evaluate the relative severity of the standard 140-mesh silica
flour used for all dust testing at Aberdeen Proving Ground, three soil




samples indigenous to Viet Nam were included in the test. The soil
samples came from the Pleiku, Lai-Khe and Cam Ranh-Bay areas. From
the results of the test given in Table 1.4-I, it is evident that the
silica flour is an adequate test medium for simulating severe dust
environments.

Table 1.4-1. Average Malfunction Rate
per 100 Rounds for Three 140-Round
Trials per Weapon

Dust and Malfunction Type

Weapon Silica Flour Pleiku Lai-Khe Cam Ranh-Bay Silica Flogig
No.2 —IC 19 1 & S T . 0 11 1 11d
1 S 0.0 0.0 0.0 0.0 0.0 0.24 0.0 2.9 0.0
2 5.0 .0 .0 .0 .0 .0 .48 .0 1.4 0.0
6 5.0 .0 .0 .0 a7l .0 .24 . 4.8 4.8
7 5.8 .26 .27 .0 .95 .0 .0 .0 5.0 0.0

ayeapons 1 and 2 with chrome-plated chambers, 6 and 7 with nonplated
chambers.,

bonly one 140-round trial with each weapon.

CType I malfunctions are clearable by appropriate immediate action.

dType II malfunctions are not clearable by immediate action (these were

rim shears).

1.4.4 Salt Water Immersion, High Temperature - Humidity Test

Table 1.4-I1 gives the function performance relative to extrac-
tion failures and effects of the test environment on the plated and
nonplated chambers. Weapon malfunctions not considered associated with
chamber performance are listed in Appendix I.

Table 1.4-I1, Salt Water Immersion,
High Temperature and Humidity

Test Data

APG Cyclicd No. Type 11
Wpn Rate, Rds Malfunct,
No. rd/min Fired FX Chamber Condition
Test Day: 1.

b1 796 100 0 Clean.

2 857 100 0 Clean.

bg 808 100 0 Clean.

7 834 100 0 Clean.

See footnotes on page 4.



Table 1.4-1I (Cont'd)

APG Cyclic® No. Type II
Wpn Rate, Rds Malfunct,
No. rd/min Fired EX Chamber Condition

Test Day: 3.

b1 644 20 0 -

2 814 20 0 Light rust "beads."
be 752 20 1 -

7 740 20 0 Heavy over-all rust,
Test Day: 6.

b] 735 20 0 -

2 756 20 0 Light rust "beads'.
bg 689 20 0 -

7 768 20 1 Heavy over-all rust.
Test Day: 10.

b1 768 40 0 4

2 781 40 0 Medium rust 'beads'.
b6 719 40 0 %

7 €806 40 0 Heavy over-all rust,

aCyclic rates for the first 20 rounds fired (ref Appendix I).

bWeapon No, 1 (chrome-plated) and No. 6 (nonplated) were stored with
chambered cartridge (weapon No. 2 also chrome-plated, No. 7 nonplated),

CWeapon had to be flushed with water and lubricated to obtain satis-
factory operation.

dAfter-cleaning inspection revealed removal of plating from approxi-
mately 30% of chamber and light pitting was evident.

€pitting of most of chamber surface,

1.4.5 Function and Durability Test

Three weapons equipped with chrome-plated chambers were fired
10,000 rounds each in this subtest. All firings were conducted in
100-round cycles. Table 1.4-II1 gives function performance data with
respect to malfunction types for the first 6000 rounds fired and last
4000 rounds fired with each weapon. Table 1.4-IV gives the combined
malfunction rates for three weapons, by magazine-firing sequence and
malfunction-type classification.
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Table 1.4-IV, Malfunction Rates for Three
Weapons with Chrome-Plated Chambers Fired
10,000 Rounds Each

Total
Rds Malfunctions Malfunction Rate
Fired, by Type, per 1000 Rds
Mg_gazine All All Modes ‘?ﬂmrr A1l Modes
No.2 Sequence? Modes T IT Total — Total
3 First 6000 25 3 28 4.17 0.50 4,67
3 Second 6000 8 1 9 1.33 .17 1.50
3 Third 6000 7 2 9 117 .33 1.50
3 Fourth 6000 7 2 9 17 .33 1.50
3 Fifth 6000 2 3 5 0.33 .50 0.83
Total
15 30000 49 11 60 1.63 0.37 2.00

3Each magazine was loaded 100 times, Section 3 shows measurements
taken during test.

bMal function data were separately recorded for each 1lst through 5th
20-round magazine fired in each 100-round cycle. Weapons were
cooled to ambient range temperature between cycles,

CType I malfunctions are clearable by immediate action. Type II
malfunctions are not clearable by immediate action and may require
disassembly or use of tools to rectify., (No failures to extract
occurred.)

During evaluation of weapon performance data, it became apparent
that the three weapons characteristically exhibited patterns of cyclic
rate performance as follows:

a. Increase of cyclic rate from first to last 20-round burst
in each 100-round cycle.

b. The last 20-round burst fired in the 100-round cycle prior
to weapon maintenance (each 1000 rounds) is lower than the
first 20-round burst fired after maintenance,

c. Decrease of average cyclic rate (after 1000 rounds) to a low-
rate point at approximately 6600 to 7600 rounds. After
attaining this low-rate point, the rate increased for the
remainder of the testing (to 10,000 rounds).

A discussion of these cyclic-rate characteristics, including
charts, is contained in Appendix I,




Results of additional testing requested by USATECOM are given

in Appendix I. This test consisted of obtaining stripping characteris-
tics for 18- and 20-round-loaded magazines, in clean and dust-contaminated
conditions.

llS
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CONCLUSIONS
It is concluded that:

a., Chrome-plated chambers effectively eliminated failures to
extract in the dust and salt water environment tests
(ref par. 1.4.3 and Tables I.4-I1 and 1.4-II).

b. The chrome-plated chamber is more durable than the non-
plated chamber when subjected to salt water corrosion
(ref Table 1.4-1I).

c. Chrome-plated chambers can be expected to perform satis-
factorily for 10,000 rounds under normal usage and normal
maintenance (ref Tables 1.4-III and 1.4-1IV).

RECOMMENDATIONS

It is recommended that:

a. Chambers of future-production M16Al rifles be chrome-plated.

b. Investigation be made to determine if the quality of the chrome
plating can be improved to resist the tendency of spot-rust

pitting caused by exposure to salt water in a high temperature
and high humidity environment.



SECTION 2, DETAILS OF TEST

2.1 INTRODUCTION

The purpose of this initial production test was to evaluate the
performance of M16Al rifles equipped with chrome-plated chambers
under Southeast Asia (SEA) environmental and usage conditions,

A supplementary evaluation of first-round failures to strip from
the magazine was requested by letter from USATECOM. As a cursory check,
it was desired to ascertain if there was any advantage in loading 18,
as opposed to 20, rounds in the magazine. Details of this test are
included in Section 3,

In the malfunction legend which follows, malfunctions are identi-
fied as type I (clearable by appropriate immediate action) and type II
(not clearable by appropriate immediate action and may require disassembly
of the weapon and use of tools to rectify). This legend applies to the
entire report,

Any number after a letter designation (i. e., FBR-20) indicates
the round number within the magazine at which the malfunction occurred.

The classification of malfunctions by type is based on the
clearing action taken by test personnel after the malfunction has been
studied, identified, and the correct remedial action determined. These
classifications are, therefore, not necessarily indicative of the
relative difficulty of clearing the various malfunctions under field
conditions or combat stresses. Improper clearing action applied to
some type I malfunctions can create a type II malfunction,

LEGEND

Malfunction, Type I

STUB-1 = The projectile méplat of the top round in a fully-
loaded magazine contacts the top front portion of the
magazine or the face of the receiver adjacent to the
feed ramp.

FS1 = Failure to strip the first round from a fully-loaded
magazine.

FS = Failure to strip (other than first round from magazine).

FC = Failure to chamber undamaged round. Caused by retarda-

tion of bolt and carrier due to fouling or introduction
of external fouling (dust) into the chamber.




u

COEC
FFR =

FBR =

Malfunctions

FTR3

BOB-DR

DF =

FJ =

Bolt closes on empty chamber after ejecting fired case,
Failure to fire chambered cartridge.

Failure of the bolt to remain rearward after last round
is fired.

Type II

Failure of the trigger to return forward after initial
pull,

The bolt overrides the base of the cartridge. Deformation
of the cartridge case created during the chambering
cycle.

Double feed. The cartridge beneath the one being fed into
the chamber is partially stripped from the magazine and
wedges between the round partially chambered, feed ramp,
and the magazine feed lips.

Failure to extract fired case from the chamber. Character-
ized by partial or complete shearing of the cartridge
case rim at point of extractor contact.

Failure to eject fired case., Fired case becomes wedged
between partially chambered round and forward part of
charging handle.

aType 1 in clearance procedure, but was classed type II because of
difficulty experienced by gunner in identifying origin of weapon

stoppage.

2.2 INITIAL INSPECTION

2,2,1 Objective

To determine the condition of test and support materiel prior
to initiation of tests.

2.2.2 Criteria

The test and support materiel must be in serviceable condition,



2,2,3 Method

Visually inspect the materiel for manufacturing defects. Take
measurements of head space, firing pin protrusion, and barrel bore and
groove diameters, Take chamber measurements from casts made from a
stable casting composition. Function-fire each weapon 100 rounds in
five 20-round bursts and record cyclic rate,

2,2.4 Results

Visual inspection, chamber and bore measurements, and firing
pin protrusion and head space measurements indicated that all test
and control weapons were in serviceable condition. However, weapon
No. 3 was equipped with a gas tube which did not have a gas-check
"button" at the end that enters the carrier key., The elimination of
this button reduced the tube diameter at that point by 0.013 inch.
Figure 2.6-1 shows gas tube comparison. lead space and firing pin
protrusion measurements are given in Table 2.2-I. Cyclic rates of
fire are given in Table 2,2-1I., Bore and chamber dimensions are
shown in Appendix I.

Table 2.2-I. Head Space and Firing Pin Protrusion for All Weapons

APG Weapon Chrome- HSP
Weapon Serial Plated Go-Gage $

No. No. Chamber Lengtha, in, FPP~, in,
1 823316 Yes 1.4656 0,032
2 824652 Yes 1,4666 .032
3 825090 Yes 1, 4656 .034
4 826757 Yes 1.4656 033

5 832375 Yes 1.4666 .031

6 786642 No 1. 4656 .032
7 788846 No 1. 4666 .034

zMaximum allowable length is 1,4730 inch for field serviceability.
Minimum - maximum protrusion is 0,028 to 0.036 inch.

HSP
FPP

Head space,
Firing pin protrusion.

10




Table 2.2-II, Weapon-Inspection Firing Prior to Start of Subtests

APG  Chrome- No. Mode APG Magazine Sequence by Cyclic Rate of
Weapon Plated Rds of Magazine Fire, rd/min
No., Chamber Fired Fire® Nos, Tirst Second Third Fourth Fifth Avg

1 Yes 100 A 1 to 5 730 772 791 832 863 798
2 Yes 100 A 6 to 10 816 853 887 921 940 883
3 Yes 100 A 1to5S 804 844 883 912 926 874
4 Yes 100 A 6 to 10 808 844 873 893 917 867
5 Yes 100 A 11 to 15 811 853 883 904 928 876
6 No 100 A 11 to 15 767 - 820 842 861 863 831
7 No 100 A 16 to 20 804 847 904 926 940 884

apjred in five 20-round automatic bursts (A) for determination of cyclic
rate.

In addition to weapon inspection, all magazines were measured
for feed lip width (Appendix I).

2.3 STATIC DUST TEST

2.3.1 Objective

To determine if chamber-plating improves weapon performance
during firing of dust-contaminated ammunition.

2.3,2 Criteria

Performance of weapons with chrome-plated chambers must be
comparable to or better than weapons with nonplated chambers with
regard to chamber-related malfunctions. Dust abrasion must not render
the plating unserviceable.

2.3.3 Method

Use two rifles with plated and two with nonplated chambers.
Subject 20 new, fully-loaded magazines to dust in accordance with
TECP 700-700, Interim Pamphlet 20-20, except that 140-mesh silica
flour is used and the magazines are positioned vertically with feed
lips up during the five conditioning periods. The weapons are not exposed
to the dust. Conduct test-firing in 100-round increments. Repeat the
dust conditioning and firing trials a total of five times. Perform
weapon maintenance only prior to the test, Clean and inspect the
magazines after each firing. Progressively alternate the three modes
of fire for each rifle (semiautomatic, 3- to 5-round automatic burst,

11



and 20-round automatic burst). Record the cyclic rate of fire for all
20-round automatic bursts., Inspect all fired cartridge cases for
indications of high extraction forces and chamber abrasion.

2.3.4 Results

Visual inspection of the chambers indicated that neither the
plated nor nonplated chambers were severely abraded by the dust. The
function performance of the weapons is given in Table 2.3-I. Figures
2.3-1 through 2,3-5 compare the rim deformation on fired cases from
weapons with plated and nonplated chambers. Round-by-round test
data are given in Appendix I (silica flour dust only).

Table 2.3-I, Static Dust Test Function Data, 500 Rounds Per Rifle

Malfunctions, by Type

Type 19 Type IIC
Avg Mal-
APG  Cyclic funct
Wpn Rate, per
No,2 rd/min STUB-1 FS1 FS FC.Total 100 Rds  BOB-DR DF FX FJ Total
1 747 0 14 2 1 17 3.4 o 0o ©0 0 O
2 830 1 16 0 0 17 3.4 0 0 0 0 o0
6 764 1 19 0 0 20 4,0 0 0o 0 0 O
7 782 0 20" 1. 0 21 4,2 o 0o 0 0 O

aRifle Nos. 1 and 2 with plated chambers, Nos. 6 and 7 with nonplated
chambers.
Clearable by immediate action.

CNot clearable by immediate action,

2.3.,5 Analzsis

Since no failures to extract (type II malfunction) occurred
during this subtest, the advantage of chamber-plating could be
discerned only by visual inspection of fired cases. The unplated-
chamber cases (Figures 2,3-1 through 2,3-5), definitely show the
presence of increased extractive force which is not evident on cases
from plated-chamber weapons.
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Figure 2.3-1: Fired Cases from Trial 1 of Static Dust Test
Showing Rim Deformation due to Increased Extractive Force. Nos. 1 and
2 from Chrome-Plated Chambers, Nos, 6 and 7 from Nonplated Chambers
(Numbers Correspond to Weapons).

Figure 2,3-2: Fired Cases from Trial 2 of Static Dust Test
Showing Rim Deformation due to Increased Extractive Force. Nos. 1 and
2 from Chrome-Plated Chambers, Nos. 6 and 7 from Nonplated Chambers
(Numbers Correspond to Weapons),

13
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Figure 2,3-3: Fired Cases from Trial 3 of Static Dust Test
Showing Rim Deformation due to Increased Extractive Force, Nos, 1 and
2 from Chrome-Plated Chambers, Nos. 6 and 7 from Nonplated Chambers
(Numbers Correspond to Weapons).

Figure 2,3-4: Fired Cases from Trial 4 of Static Dust Test
Showing Rim Deformation due to Increased Extractive Force. Nos., 1 and
2 from Chrome-Plated Chambers, Nos. 6 and 7 from Nonplated Chambers
(Numbers Correspond to Weapons).
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Figure 2,3-5: Fired Cases from Trial 5 of Static Dust Test
Showing Rim Deformation due to Increased Extractive Force. Nos. 1 and
2 from Chrome-Plated Chambers, Nos. 6 and 7 from Nonplated Chambers
(Numbers Correspond to Weapons).

2.4 DYNAMIC DUST TEST

2.4.1 Objective

To determine if chrome-plating the M16Al rifle chamber improves
function performance of the weapon during firing in a dust environment,

2.4.2 Criteria
The performance of weapons equipped with chrome-plated chambers

must be comparable to or better than weapons with nonplated chambers,
Dust abrasion must not render the plating unserviceable.

2.4,3 Method

Perform the following test phases with the four M16Al rifles
previously used in the static dust test:

15



a. Phase I, Three trials of standard test dust (140-mesh silica
flour).,

b, Phase II. Three trials of low-grade iron ore soil from
Pleiku, Viet Nam.

c. Phase III, Three trials of whitish-gray dust from Lai-Khe,
Viet Nam,

d. Phase IV, Three trials of fine sand from Cam Ranh-Bay,
Viet Nam,

e, Phase V, One trial of standard test dust (140-mesh silica
flour).

Conduct all firing in 20-round automatic bursts, 140 rounds per
trial., Record cyclic rate of fire and magazine change times for each
trial, Obtain cyclic rates of all weapons prior to the start of each
phase by firing 140 rounds in 20-round automatic bursts in the clean
rifles. Inspect all fired cases., Perform maintenance on weapons and
magazines after each trial. Protect the loaded magazines from the
dust by use of plastic bags until actual loading in the weapon 1is
performed. Introduce the dust into the dust box at a uniform rate of
2 pounds per minute, Accomplish dust ciruclation by manual operation
of the blower (ref TECP 700-700, Interim Pamphlet 20-20 for dust test
procedures). After completion of phase V, obtain physical measurements
of the weapons,

2.4.4 Results

Visual inspection and physical measurements after test indicate
that the chamber condition of the four weapons was relatively unchanged
from that observed in the static dust test, Table 2,4-1 gives the
head space and firing pin protrusion measurements. Weapon function
performance is given in Table 2,4-II and average cyclic rates in Table
2,4-111. Fired case photographs are shown in Figures 2.4-1 and 2.4-2.
Bore and chamber measurements are contained in Appendix I,

Table 2.4-1. Head Space and Firing Pin Protrusion after Test
Chrome- HSP
Plated APG Go-Gage Dimensional Change
Chamber Weapon No, Length, in., FPP, in, From Initial Insp
Yes 1 1. 4656 0,032 None
Yes 2 1, 4666 0.032 None
No 6 1.4656 0.032 None
No 7 1.4666 0.034 None
HSP = Head space.
FPP = Firing pin protrusion.
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Prior to firing in the different dust-type environments, each
clean weapon was fired 140 rounds for cyclic rate. Only two malfunctions
occurred: One FS1 (failure to strip first round of magazine) in weapon
No. 2 and one Stub-1 (stub of first round of magazine) in weapon No. 6.

Stub-1 malfunctions which occurred during firing in the dust
environments were caused by permanent deformation of the right feed
lip which allowed the top cartridge to be incorrectly positioned for
feeding. The feed lip deformation was gradually induced by repeated
use of the magazines,

Table 2.4-II. Dynamic Dust Test Function Data, Totals for Three Trials

Malfunctions, by Type

Type 1 ~ Type 11
Mal- _ Mal-
APG funct funct
Wpn  Rds per per

No.? Fired STUB-1 FS1 EE.EE Total 100 Rds BOB-DR DF FX FJ Total 100 Rds

Silica Flour Dust

1 420 0 21 0 2 23 5.5 Q 0 0D -0 0 0
2 420 0 21 0 50 21 5.0 0 0000 L0 0
6 420 0 210 0 21 5.0 0 0 0 0 0 0
7 382 0 200 o2 22 5.8 0 o SR S A .26
Low Grade Iron Ore Type Soil, Pleiku Area
1 420 0 c o 0 0 0 0 0 0 0 O 0
2 420 0 0 0 0 0 0 0 0 0 0 0 0
6 420 0 0 0 0 0 0 0 0 0 0 0 0
7 360 0 0o 0 1 1 w27 0 0 0 0 0 0
Whitish-Grey Dust, Lai-Khe Area
1 420 0 0 0 0 0 0 0 0 0 0 0 0
2 420 0 0 0 0 0 0 0 0 0 0 0 0
6 420 1 7 R N 3 .71 0 0 0", _0 0
7 420 3 1 0 0 4 .95 0 0o 0 0 O 0
Dust Type Sand, Cam Ranh-Bay Area

1 420 1 0 0 0 1 0.24 0 o 0 0 0 0
2 420 0 2 0 0 2 .48 0 0 0 0 0 0
6 420 1 0 0 0 1 .24 0 0 0 0 0 0
7 420 0 o 0o O 0 0 0 0 0 0 0

ARifle Nos. 1 and 2 with plated chambers, Nos. 6 and 7 with nonplated
chambers.
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Table 2.4-1I1 (Cont'd)

Malfunctions, by Type

“Type 1 Type 11
Mal- - Mal-
APG funct funct
Wpn Rds per per

No.? Fired STUB-1 FS1 EE‘EE Total 100 Rds BOB-DR EEIEE_EQ_TotaI 100 Rds

Silica Flour Dust (One Trial)

1 140 0 3 01 4 2.9 0 0 0 0 O 0
2 140 0 2 0 0 2 1.4 0 0 0 0 O 0
6 21 1 (¢ STt LA 0 RR T 4.8 0 (4R BT I | 4.8
7 140 0 A ¢ i A | 5.0 0 g 00 0 0

aRifle Nos. 1 and 2 with plated chambers, Nos. 6 and 7 with nonplated
chambers,

Table 2,4-111. Cyclic Rates Recorded Before and During Dynamic Testing?

Prior to
Dust Environment Dust Environment
APG Weapon No. APC Weapon No.

T 2 6 L Dust Types 1 2 6 7
828 908 894 886 Silica flour 775 846 802 800
857 889 858 887 Pleiku® 841 882 880 889
899 907 906 914 Lai-Khe? 859 885 855 871
867 872 855 866 Cam Ranh-BayP 840 874 875 879
902 907 863 895 Silica flour® 702 786 773 776

AThe cyclic rate figures are averages for seven 20-round bursts for the
predust environment and twenty-one 20-round bursts for the dust
environment, except where nonclearable stoppages occurred.

Dust samples from specific areas in Viet Nam.

CAverage of seven 20-round bursts.

2,4.5 Analysis

Chrome-plated chambers improved the function performance of the
weapon by eliminating the failures to extract which were the cause of
type II malfunctions in nonplated chamber weapons (ref Table 2,4-II and
Figures 2.4-1 and 2,4-2).

The standard 140-mesh silica flour used in all dust tests of
small arms weapons at Aberdeen Proving Ground produces test conditions,
the severity of which equal or surpass those of the other dust types
evaluated,

18
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Figure 2.4-1: Dynamic Dust Test. Examples of Case Rim Deformation
Observed during the 3-Trial Silica Flour Phase I (Numbers Correspond to
Weapons). Note Absence of Deformation on Nos. 1 and 2. Deformed
Cartridges Are Result of Feeding Malfunctions.
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2,5 SALT WATER IMMERSION, HIGH TEMPERATURE - HUMIDITY TEST

2.5.1 Objective

To determine if chrome-plating the M16Al rifle chamber improves
weapon performance by decreasing or eliminating the tendency of the cham-
ber to rust which, in turn, causes failures to extract fired cartridge
cases.

2.,5.2 Criteria

The chrome-plating must prevent rust from deteriorating the
chamber area by surface pitting.

2,5.3 Method

Use the four weapons previously evaluated in the static and
dynamic dust tests and 20 new magazines. Immerse the fully-loaded
magazines for 60 seconds in a mixture of 20% sodium chloride (in
solution) and 80% water. Remove the magazines and test fire five
in each weapon. Reload the magazines and repeat the immersion con-
ditioning and store all ammunition and the upper receiver assemblies
of the weapons in an environmental chamber. Store a loaded cartridge
in one plated and one nonpolated chamber. Inspect and test-fire 20
rounds from each weapon on the third, sixth, and tenth days of the
test cycle. Record cyclic rate if obtainable. Inspect all fired
cartridge cases. Control environmental chamber temperature at 105°F
and 90 to 95% relative humidity. Test-fire the weapons at room temper-
ature (+70 to +80°F), Conduct firing in the automatic mode only.

2.5.4 Results

The results of this subtest, indicate that chrome-plating the
M16Al1 rifle chamber does retard the propagation of rust pits compared
to results obtained with nonplated chambers; however, as presently applied,
the plating does not entirely eliminate pitting, especially if a
cartridge is stored in the chamber. Photographs of the plated and
nonplated chambers, and fired cases taken after the 10-day test, are
given in Figures 2.5-1 through 2.5-13. llead space and firing pin
protrusion measurements taken after completion of this test are given
in Table 2.5-I. Function data are given in Tables 2,5-I1 through
2.5-VI, The large increase in head space exhibited by the nonplated-
chamber rifles (Nos. 6 and 7) is the result of rust deterioration of
the chamber head spacing shoulder.
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Figure 2.5-1: Salt-Water-Contaminated Cases. Cases Stored In
Chrome-Plated-Chamber Weapon No. 1 for 2, 3, and 4 Days. Firing
Conducted on Thrid, Sixth, and Tenth Days,

Figure 2,5-2: Chrome-Plated Chamber, Weapon No. 1 after 10 Days
with Loaded Cartridges Chambered during Storage Showing Chamber Shoulder.
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Figure 2.5-3: Chrome-Plated Chamber, Weapon No, 1 after 10 Days
with Loaded Cartridges Chambered during Storage Showing Removal of
Plating and Light Pitting of Lower Portion of Chamber,

Figure 2,5-4: Chrome-Plated Chamber, Weapon No. 1 after 10 Days
with Loaded Cartridges Chambered during Storage Showing Right Side of
Chamber with Plating Unaffected by Salt Water.
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Figure 2,5-5: Chrome-Plated Chamber, Weapon No. 2 after 10 Days
without Cartridge Stored in Chamber during Nonfiring Periods., View
Showing Spot-Pitting of Chamber Shoulder,

Figure 2,5-6: Chrome-Plated Chamber, Weapon No. 2 after 10 Days
Showing Spot-Pitting in Chamber Body.
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Figure 2,5-7: Salt-Water-Contaminated Cases after Storage
in Nonplated Chamber, Weapon No. 6, for 2, 3, and 4 Days., Firing
Conducted on Third, Sixth, and Tenth Days. Rim Shears Occurred after
2 Days' Storage, Firing on Third Day. As Shown, Cases Stored 3 Days and
4 Days Did Not Undergo Rim Shears,

Figure 2,5-8: Nonplated Chamber, Weapon No. 6, after 10 Days
Showing Deterioration of Chamber Shoulder,
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Figure 2,5-9: Nonplated Chamber, Weapon No. 6, after 10 Days
Showing Chamber Pitting.

Figure 2,5-10: Salt-Water-Contaminated Cases Fired on Nonplated
Chamber, Weapon No., 7, LEFT: Double-Fired Case Deformation on First
Day, CENTER: Rim Shear (Arrow) Occurring on First Round Fired on 6th
Day. RIGHT: Second Round Fired, Showing No Indication of Rim Shear,
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Figure 2.5-11: Nonplated Chamber, Weapon No. 7, after 10 Days
without Chambered Cartridges during Storage Showing Extreme Deterioration
of Head-Spacing Shoulder which Caused 0.003-Inch Head Space Increase,

Figure 2,5-12: Nonplated Chamber, Weapon No. 7, after 10 Days
Showing Severe Pitting of Chamber Body.

27



Figure 2,5-13: Nonplated Chamber, Weapon No. 7, after 10 Days.
View Is Similar to Figure 2,5-9 but with Barrel Rotated 180°.

Table 2,5-I. Head Space and Firing Pin Protrusion

APG Chrome- HSP Dimensional Change
Weapon Plated Go-Gage From Initial Insp, in,
No. Chamber Length, in. FPP, in, HSP ~ FPP
1 Yes 1.4666 0,031 +0.001 -0.001
2 Yes 1.4676 .035 +0.001 +0,003
6 No 1.4696 .035 +0,004 +0,003
7 No 1.4696 .033 +0,003 -0.001

HSP = Head space.
FPP = Firing pin protrusion.
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Table 2.5-II. Saltwater Immersion, Temperature - Humidity
Test Data - Weapon No. 1

Mode No.,
Magazine of Rds
No. Fire Fired Function Performance and Remarks

First Day

37 to 41 A 100 Fired in five 20-round bursts, satisfactorily.
Chambered loaded cartridge for storage test.

Third Day

S 1 Fired chambered round satisfactorily.
37 A 20 Rounds 1 and 2, FS, Used bolt closure assist,
Round 12, FC, Used bolt closure assist,
The bolt and carrier assemblies rusted wherever
the phosphate coating had been worn off.
Chambered loaded cartridge for storage test.

Sixth Day

S 1 Fired chambered round satisfactorily.

38 A 20 Rounds 1 and 2, FC.
Round 3, FFR with light primer indent. Fouled
ammunition contaminated the chamber with corrosion
residue from reaction with salt.
Rounds 4, 6, and 8, FC. Cyclic rate for last 13
rounds chambered loaded cartridge for storage
test,

Tenth Day

S 1  Fired chambered round satisfactorily. Fired
case ejected, but due to rusting and corrosion
of weapon components, the bolt did not complete
the rearward cycle (short recoil).

39 A 20 Rowunds 1, 7, 11, and 12, FC. Cyclic rate for
last 8 rounds.

40 A 20 Liberal application of MIL-L-46000A to the bolt
and carrier assemblies, and top cartridges in
the magazine (without any disassembly of the
weapon) was performed. Weapon functioned
satisfactorily.
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Table 2,5-11I.

Magazine
No.

Mode No.
of Rds
Fire Fired

Saltwater Immersion, Temperature - Humidity

Test Data, Weapon No, 2

Function Performance and Remarks

42 to 46

42

43

44

45

A 100

First Day
Fired five 20-round bursts satisfactorily,
Third Day

Visual inspection of chamber prior to firing

indicated rust spots of pinhead size throughout

chamber area.
Round 2. COEC.

Sixth Day

Same chamber rusting noted after 6 days.
Rounds 2 and 17, FC. Used bolt closure-assist
device to try to chamber the cartridges. Had
impact the device on end of shooting bench to
completely lock weapon. Corrosion was severe
on cases, preventing satisfactory chambering.
Weapon rusting (bolt and carrier assemblies)
and corrosion of the aluminum extensive.

Tenth Day

Chamber rust spots appeared to have increased
in number since the sixth day of storage.
Rounds 4, 12, and 18, FC.

The same application of lubricant as described
for weapon No. 1 provided satisfactory
functioning.
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Table 2.5-IV. Saltwater Immersion, Temperature - Humidity
Test Data, Weapon No. 6

Mode No,
Magazine of Rds
No. Fire Fired Function Performance and Remarks
First Day
47 to 51 A 100 Fired five 20-round bursts satisfactorily
Chambered loaded cartridge for storage test.
Third Day
S 1 Chambered round FX (rim shear) used cleaning
rod to remove case.
47 A 20 As in weapons 1 and 2, the bolt and carrier
rusted; 20 rounds fired satisfactorily.
Chambered loaded cartridge for storage test.
Sixth Day
S 1 Case ejected, but short recoil prevented feeding
of top round from magazine.
48 A 20 Rounds 2 and 3, COEC.
Rounds 9, 11, 15, and 18, FC,
Chambered loaded cartridge for storage test.
Tenth Day
S 1 Case ejected but short recoil prevented feeding
of top round from magazine.
49 A 20 Rownds 1, 4, 8, 9, 10, and 19, FC.
Round 16, BOB-DR.
50 A 20 Application of lubricant as described for

weapon No. 1 provided satisfactory functioning.
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Table 2.5-V.

Magazine
No.

Mode
of
Fire

No.
Rds
Fired

Saltwater Immersion, Temperature - Humidity

Test Data, Weapon No. 7

Function Performance and Remarks

52 to 56

52

53

54

100

20

20

20

First Day

Magazine No, 53, rounds 17 and 18 were double-
fed.

Third Day

Chamber completely rusty., Three attempts were
made to chamber the first cartridge before
success, To retract the bolt in preparation for
firing, the buttstock of the weapon had to be
impacted with considerable force onto the shoot-
ing bench while the charging handle was pulled
rearward.

Sixth Day

Same remarks about chamber and components rusting
as on third day.

First round fired was FX (rim shear) cleaning rod
was used to remove case, Bolt did not unlock,
but in attempt to extract case by impacting butt
of rifle on the table, the case rim was sheared,
Rownds 2, 3, 11, 16, 17, 18, and 20, FC.

Round 19, BOB.

Tenth Day

Weapon inoperative due to rust and corrosion,
Mechanism was field-disassembled, rinsed with
water, and reassembled. Abrasion of the upper
receiver, by the previous dust testing caused
galling of the part and prevented manual re-
traction of the bolt without application of
MIL-L-46000A lubricant. After the lubricant
was applied, the weapon fired satisfactorily.
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Table 2.5-VI., Cyclic Rate of Weapons Used in Salt Water
Immersion, High Temperature - Humidity Test

Cyclic Rate per Weapon, rd/min

Plated-Chamber ~ Nonplated
Magazine Rifles Chamber Rifles
Sequence 1 2 6 7
First Day
First 796 857 808 834
Second 808 863 832 847
Third 811 867 859 849
Fourth 829 887 867 873
Fifth 832 891 832 883
Average 815 873 840 857

Note: Complete 20-round cyclic rates were not obtainable for remainder
of test; however, fragmentary rates obtained are given in

Table 1.4-1I,
2.5.5 Analysis

Other factors such as bolt and bolt-carrier rusting and upper
receiver corrosion caused the reduction in function performance experienced
with the chrome-plated-chamber weapons. Since the plated chambers were
not as severely deteriorated by rust as were the nonplated chambers
after 10 days without maintenance, a definite improvement has been
demonstrated.

Further development of the plating processes is required to reduce
the tendency to spot-pitting encountered with chrome-plating (chamber)
as presently applied.

2.6 FUNCTION AND DURABILITY TEST

2,6.1 Objective

To determine the durability of chrome-plated chambers and their
effect on weapon performance during the firing of 10,000 rounds per
weapon,
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2.6.2 Criteria

Chrome-plating the chamber in M16Al rifles must not cause de-
gradation of weapon performance, The firing of 10,000 rounds must not
render the plating unserviceable,

2.6.3 Method

Test-fire each weapon a total of 10,000 rounds in 100-round
cycles, Cool the weapons after each cycle. Clean, visually inspect,
and relubricate (MIL-L-46000A) at intervals of 1000 rounds (ten cycles).
Obtain chamber measurements at 6, 8, and 10 thousand rounds and bore
dimensions at 6 and 10 thousand rounds. Alternate the mode of fire
each 100 rounds within every 1000-round interval from 20-round
automatic bursts to semiautomatic and 3- to 5-round automatic bursts.,
Record cyclic rate for all 20-round burst firing, Inspect all fired
cases. Obtain 50-meter witness screen targets for the last 100 rounds
fired from each weapon at 6-, 8-, and 10-thousand-round intervals,

2.6,4 Results

Table 2.6-1 gives the head space and firing pin protrusion
measurements, Tables 2,6-II through 2.6-VII give the cyclic rate and
function performance data., Figure 2.6-1 shows the difference in
configuration of the gas tube of weapon 3 and that of a normal tube.
Absence of the gas check "button'" on the end of the gas tube did not
cause a degradation of weapon performance. The total number of mal-
functions occurring in weapon No. 3 was less than that for either of
the other two weapons used.

The witness screen firings indicated that no projectile yaw
occurred although severe metal fouling was present in the bore (ref
Appendix I, bore measurements).

All cartridge case casualties and damaged rounds encountered
in 30,000 rounds of firing are shown in Figures 2.6-2 through 2.6-4.
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Figure 2,6-1: Gas Tube from Weapon No. 3 (TOP) Showing 0.013-Inch-
Diameter Reduction due to Absence of "Button' on End of Tube. BOTTOM:
Normal Gas Tube.

36



2.6,5 Analzsis

Each of the weapons fired in this test showed a general pattern
of increased malfunctions between approximately 5000 and 8000 rounds,
Concurrently, the average cyclic rate for successive 1000-round
increments of firing decreased to a low point at about 7000 rounds and
increased thereafter for the duration of the test., The malfunction and
cyclic rate performance of each weapon is presented graphically with
further pertinent analysis in Appendix I.

- -

Figure 2,6-2: Case Defects and Damage, Weapon No. 3. Numbers
below Cases Indicate Round Occurrence in Hundreds., 11, Case Dents.
23, Neck Split, 54, Partial Rim Shear. 60. Case Dents, 63. Piérced
Primer. 79. Case Dents, 84, Two Case Stretches (Lot RA-5273),

Note: Case Dents Evident prior to Testing.

37



! e 48 51 87

Figure 2,6-3: Case Defects and Damage, Weapon No, 4, Numbers
below Cases Indicate Round Occurrence in Hundreds. 1., Neck Split.
27. Neck 6plit, 48, Bolt Override, 51, Neck Split, 87. Case
Stretch (Lot RA-5273),
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Figure 2.6-4: Case Defects and Damage, Weapon No., 5. Numbers
below Cases Indicate Round Occurrence in Hundreds. 4. Bolt Override.
31. Neck Split. 83, Case Stretch (Lot RA-5273).
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Table 2.6-III., Function and Durability Test bata, Cyclic Rate
of Weapon No. 3, Recorded During 20-Round Automatic
' Burst Firings

Magazine ___Rate Recording Interval, rds
No., 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 1
22 808 808 791 791 800
23 831 847 829 832 835
24 871 883 851 861 866
25 899 900 875 871 886
26 937 926 904 908 919
Avg 868.8 872,8 850.0 852.6 861

Cycle No, 2

22 820 759 711 695 746
23 825 802 752 738 779
24 832 838 762 747 795
25 859 851 798 775 821
26 863 877 815 789 836
Avg 839,8 825.4 767.6 748.8 795
Cycle No. 3
22 775 733 723 689 730
23 815 765 767 759 776
24 844 801 813 798 814
25 859 829 847 815 838
26 887 859 871 853 868
Avg 836.0 797 .4 804.,2 782.8 805
Cycle No. 4
22 825 738 711 716 748
23 869 791 753 758 793
24 897 802 791 775 816
25 919 816 802 788 831
26 912 855 829 808 851
Avg 884.4 800.4 T Td w2 769.0 808
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Table 2,6-II1 (Cont'd)

Magazine Rate Recording Inter

R: val, rds
No. T to 100 301 to 400 601 to 56— 90T to 1000 Avg

Cycle No, 5

22 756 708 683 - 716
23 791 765 729 693 744
24 844 802 759 719 781
25 877 836 792 740 811
26 883 851 829 756 830
Avg 830.2 792.4 758.4 727.0 777
Cycle No. 6
22 746 680 622 627 669
23 791 716 706 682 724
24 808 737 729 714 747
25 823 759 747 716 761
26 829 791 775 731 782
Avg 799.4 736.6 715.8 694.0 736
Cycle No, 7
22 639 590 548 584 590
23 714 674 627 632 662
24 762 693 672 678 701
25 781 711 690 690 718
26 801 738 719 714 743
Avg 739.4 681.2 651,2 659.6 683
Cycle No, 8
22 650 579 607 639 619
23 703 627 667 672 667
24 715 680 690 708 698
25 726 698 707 710 710
26 729 714 714 727 721
Avg 704.6 659.6 677.0 691,2 683
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Table 2,6-III (Cont'd)

Magazine Rate Recording Intervals, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 9
22 734 670 670 673 687
23 781 724 715 726 736
24 804 752 740 758 764
25 816 765 755 770 776
26 832 775 768 784 790
Avg 793.4 737.2 729.6 742,2 751
Cycle No. 10
22 743 730 693 678 711
23 804 767 758 738 767
24 844 784 764 759 788
25 869 808 770 781 807
26 891 825 789 801 826
Avg 830.2 782.8 754.8 751.4 800
Note: All cycles consisted of 1000 rounds.,
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Table 2.6-V. Function and Durability Test Data, Cyclic Rate
of Weapon No. 4, Recorded During 20-Round Automatic
Burst Firings

Magazine Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg

Cycle No. 1

27 806 825 813 799 811
28 859 885 844 851 860
29 863 908 875 885 883
30 883 935 895 919 908
31 900 924 895 921 910
Avg 862.2 895.4 864.4 875.0 874
Cycle No. 2
27 798 762 706 690 739
28 829 804 727 730 772
29 847 863 741 747 800
30 851 869 781 750 813
31 863 891 767 775 824
Avg 837.6 837.8 744 .4 738.4 790
Cycle No. 3
27 820 756 741 733 762
28 857 808 750 765 795
29 875 842 791 799 827
30 904 859 811 822 849
31 926 873 838 832 867
Avg 876.4 827.6 786.2 790.2 820
Cycle No. 4
27 806 724 699 706 734
28 832 759 740 756 772
29 855 788 764 784 798
30 863 804 788 811 816
Sl 867 825 791 818 825
Avg 844.6 780.0 756.4 775.0 789
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Table 2.6-V (Cont'd)

Magazine Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 5
27 767 731 699 676 718
28 811 775 750 708 761
29 831 798 765 741 784
30 867 823 791 768 812
31 902 851 808 759 830
Avg 835.6 795.6 762.6 730.4 781
Cycle No. 6
27 778 753 710 729 742
28 825 784 759 772 785
29 855 806 781 808 812
30 869 825 802 823 830
31 873 863 822 844 850
Avg 840.,0 806.2 774.8 795.2 804
Cycle No. 7
27 744 750 727 719 735
28 811 768 747 759 771
29 844 794 772 788 800
30 871 827 804 791 823
31 889 838 836 799 840
Avg 831.8 795.4 777.2 771.2 794
Cycle No. 8
27 762 636 632 633 666
28 759 683 675 690 702
29 767 708 708 712 724
30 794 730 723 706 738
31 818 740 743 719 755
Avg 780.0 699.4 696.2 692.0 717
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Table 2.6-V (Cont'd)

Magazine Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 9
27 791 691 688 690 715
28 831 738 722 729 755
29 847 775 752 755 782
30 863 798 767 775 801
31 877 809 791 775 813
Avg 841,8 762,2 744.0 744 .8 773

Cycle No. 10

27 798 778 770 781 782
28 851 808 829 818 826
29 889 840 849 836 854
30 904 871 889 859 881
31 930 879 897 887 898
Avg 874.4 835.2 846.8 836.2 848

Note: All cycles consisted of 1000 rounds.
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Table 2.6-VII. Function and Durability Test Data, Cyclic Rate
of Weapon No. 5, Recorded During 20-Round|Automatic
Burst Firings

Magazine Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 1
32 836 859 820 827 836
33 873 904 865 867 877
34 883 926 883 900 898
35 921 935 904 921 920
36 940 927 926 944 934
Avg 890.6 910.2 879.6 891.8 983
Cycle No. 2
32 825 788 727 726 766
33 832 838 765 762 799
34 836 859 772 775 810
35 847 887 798 806 834
36 873 904 804 823 851
Avg 842.6 855.2 7732 778.4 812
Cycle No, 3
32 815 746 723 703 747
33 842 788 778 767 794
34 865 822 802 801 822
35 886 844 832 808 842
36 900 867 855 840 866
Avg 861.6 813.4 798.0 783.0 814
Cycle No. 4
32 855 743 719 722 760
33 891 770 753 749 791
34 914 808 781 767 818
35 904 820 791 786 825
36 917 844 794 811 842
Avg 896.2 797.0 767.6 767.0 807
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Table 2.6-VII (Cont'd)

Magazine _Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 5
32 753 690 - 684 709
33 791 718 716 716 735
34 811 734 733 775 763
35 832 741 762 791 782
36 873 768 801 825 817
Avg 812.0 730.2 753.0 758.2 763
Cycle No. 6
32 788 750 710 659 F27
33 806 784 738 716 761
34 855 811 755 744 791
35 897 825 772 744 810
36 908 859 788 781 834
Avg 850.8 805.8 752.6 728.8 784
Cycle No. 7
32 738 722 708 712 720
33 791 756 733 747 757
34 825 792 759 768 786
35 840 808 778 791 804
36 871 829 799 808 827
Avg 813.0 781.4 755.4 765.2 779
Cycle No. 8
32 747 678 661 665 688
33 772 693 683 708 714
34 753 696 716 722 722
35 765 722 722 733 736
36 801 719 749 762 758
Avg 767.6 701.6 706.2 718.0 723
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Table 2.6-VII (Cont'd)

Magazine Rate Recording Interval, rds
No. 1 to 100 301 to 400 601 to 700 901 to 1000 Avg
Cycle No. 9
32 818 733 719 733 751
33 847 767 759 750 781
34 863 788 768 784 801
35 871 791 798 799 815
36 883 815 808 822 832
Avg 856.4 778.8 770.4 777.6 796

Cycle No. 10

32 822 762 758 671 753
33 883 780 778 744 796
34 900 804 808 762 818
35 908 831 815 775 832
36 935 847 836 791 852
Avg 889.6 804.8 799.0 748.6 810

Note: All cycles consisted of 1000 rounds.
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SECTION 3. APPENDICES

APPENDIX I - TEST DATA

PHYSICAL TEST DATA
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Figure I-1: Sketch of Chamber for MI16Al Rifle and XM177E2
Submachine Gun. Letters Indicate Positions of Recorded Measurements.



Chamber Measurements, Initial Inspection
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

5,56 MM Barrel

TWHFN_!._O Meas. indicated in -O0U0UL ol an inche |
Rear Face ggsg LANDS .2190" Grooves .2235"
pf Barrel _Snppzypj Vert. Hor. Vert, Hor,
g 20. .25 | 40003 #0003 |£ 0005 400037
= 19,70 2.00 & 3 7 R
g 18,70 3.00 4 2 LE .
= 17.70 4,00 o - 4 4
= 16.70 5,00. & 3 4 4
15,70 6,00 4 4 P 5
11,70 7.00 3 ) 4 o
13,70 8.00 2 2 2 =
12,70 9,00 3 4 o 5
11.70 10.00 3 K] Lo pA
10.70 11.00 2 3 o |
9.70 12.00 2 4 7 7
& 8.70 13.00 = K Z &
] 7.70 1,00 3 i yd
g 6.70 | 15.00 4/ 3 4 4
5 & E.m 16.00 :3/ z '%: ol
$ = ) 17.00
i g 3.70__| 18,00 % + 9 %
w 3.35 18,35 4 A ¥ '
g 2,85 | 18,85 %) 4 2 il
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/ \
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STEAP-DS Form 106 (Part I)
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

S

l 5,56 MM Barrel
Rear Face %{gsg LANDS .2190" Grooves .2235"
bf Barrel _snpgegg_m Vert. Hor. Vert. Hor,
g 20. 1.25° 70004 #0083 |#000] +.0007
= 19.70 2.00 : 32 / /
2 18,70 3.00 3 2 / /
5 1770 11,00 2 2 / I
s 16,70 500 / ! / l
15,70 6,00 / ] a ]
1)i.70 7.00 o 0 =000/ /
13,70 8.00 / / a ]
12,70 9,00 / / Q o
11.70 10,00 o 1 #9200/ a
10.70 11.00 2 0 / /
9.70 12.00 2= o / /
8 8.70 13.00 2 2 2. /
] 7.70 14,00 3 p= 2 /
g 6.70 15.00 2 2 2 /
5 & 5.70 | 16.00 3 2 = /
= e .70 17.00 o 2 2 2.
s 3,70 18,00 3 = = RE
w 3,35 | 18,395 i 3 2 )
g 2.85 | 18.85 3 & 2 3
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—[ 9.56 MM Barrel

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

Tist. [inches ] From 10 .U0UL of an inch.
Rear Face |Fage of | ranps 2190 Grooves .2235"
of Barrel |Suppressor Vert. Hor. Vert., Hor.
: 'y
2 20, 1.25 A D007 |[A0I03 |£2207 Waldo4
= 19.70 2.00 3 3 <? &
g 18,70 3.00 2 2 7 &
= 17.70 11,00 / 2 pd 7
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15,70 6,00 Q / & g
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

5.56 MM Barrel

Tist. (inches] From Meas. indicated in DUOL of an inch.
fear Face|Face of [ pavps .2190n Grooves .2235"
pf Barrel Supp}ﬂsﬂr Vert. Hor. Vert., Hor,
g 20. 1. 75 | #0003 [£0003 |Fevood | L0004
= 19.70 2,00 3 2 yizi 7
2 18,70 3.00 3 4 Pz, 0
[ 17.70 Li.00 3 = < 4
hi 16.70 5.00 2 2 e 7
15,70 6,00 2 3 s 2
11170 7.00 2 2 & 2
13,70 8.00 / / 7 /0
12,70 9.00 / / o e
11.70 10,00 J] d z &
10.70 11.00 ] / g &
9.70 12.00 ] / [od Z
& 8.70 13.00 Q / ¥ 7
5 7,70 | 11,00 / Z Z 7
2 6.70 15.00 / 2 < 7
s ] 5.70 | 16.00 2 Z 7 ¥
ES = Li.70 17.00 3 3 Va 7
S 3.70 18,00 4 3 2 o4
u 3,35 18,35 &/ 3 /0 <
g 2.85 | 18,85 3 3 e £
2,60 | 1900 [A0202 40043 40997 [Ada/Q
o - P Foe T T —_ 1
C O HANZ77EZER [ 77 R = M'U./
h| BORESCOPE REMARKS:| - ool el 2z ei| AVl a lin,i e
\ \l A"-A-W/-;;’.'_ L’:r{/m T ST W S P ,__/,/ A PN f.—
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

|

5.56 MM Barrel

Uist. (inches] From o 000l ol an inche
Rear Face|Face of | panps .2190" Grooves .2235"
bf Barrel Supwﬁnm _Vert. Hor. Vert., Hor,
[+
£ 20. 1.25. 20003 |£0003 [Adoo4 |#.dad 3
* 19.70 2,00 5 5 LS 2/
g 18,70 3.00 % = I 4
[ 1770 1,00 3 3 4 3
3 16.70 5.00 3 2 4 =
15,70 6,00 </ 2 4 )
1):.70 7.00 4 o 2 3
13,70 8.00 i O g 3
12,70 9.00 5 o 3 2 ]
11.70 10.00 @) ) 2 =
10.70 11.00 / |=0Qoo0/ 2 2 |
9.70 12.00 O |0/ 2 =
e 8.70 13.00 / 0 2! 2
s 7470 11,00 / / 3 2
2 6.70 15.00 (@) / I =
5 5 5.70 | 16.00 &) 2 4 2
E: = L.70 | 17.00 3 2 4 3
& 3,70 | 18,00 3 = o 4
u 3,35 | 18,35 3 2 5 7
g 2,85 | 18,86 3 2 2 P
2.60 1910 oood |taodl |7.ooos Fada¥
/ |
N \)\h\ SORESCOPE REMARKS:|  ( CAIAIZ2IBER | CHRIN N Pl 7R )
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I

5,56 MM Barrel

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

[®) ﬂQL_Ql_ﬂn_inﬂh.-..___._
Rear Face F%§§5g1 LANDS .2190" Grooves 2235"
bf Barrel (Suppressont Vert. Hor. Vert, Hor,
& —
£ 20, 1.2%5 |+ 0007 |+.0007 |#.0007 4.00/O
= 19.70 2.00 5 .4 /7 VY.
g 18,70 [ 3.00 A & 1/ L/
% 1770 1..00 pd 7 L /7
3 16.70 5.00 & @ 1L V7
15,70 6,00 & Va /0 /2.
11,70 7.00 P4 o 9
13,70 8.00 7 Py -
12,70 9.00 2 yis, 20
11.70 10,00 ?’ ) P77
10.70 11.00 b yrd 74
9.70 | 12.00 & 2 7 r&
& 8.70 13.00 Z yid yr=4
= 7.70 | 14,00 z. & /e 12
S 6£.70 | 18.00 Z a /2 77
5 & 5.70 | 16.00 Z & - 2L
£ = La70 | 17.00 e Z /E S|
S 3.70 18,00 v 7 == 2
w 3435 18,135 g & =2 =
g 2.85 18,85 Vi 7z /2 yr—a
2.60 | 19,10 |+ coo® |4.0007 kool H.ooll
. Z
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

|

.56 MM Barrel

s Rear Face|“2¢€ © LANDS .2190" Grooves +2235"
N pbf Barrel |Suppressoxt Vert. Hor. Vert, Hor.
5 N —
g \ 20. 1.25 |+ .0005 +.aaa§__ﬁmas +.000 7
. R 19.70 2.00 ~3 ol 7
2 N\ 18,70 3.00 . .3 y 7 o
5 ™) 17.70 11,00 A . i - o ‘|
S X 16.70 5.00 % | ] Z. Z
Q 15.70 6,00 :.33 g _57_'_ o
N 11,70 7.00
R_ 13,70 8.00 / - 5 2:
12,70 9.00 & 3 7 Z
11.70 10,00 3 2. bl S
Y 10.70 [ 11.00 3 o & g_
0 9.70 | 12.00 3 2 Z
e N 8.70 13.00 2 ] Z % |
= N 7,70 | 14,00 2 3 Z .
g N 6.70 15.00 2 Py 7 s
= TN 5.70 | 16.00 3 2 Z o
E 2 & [.70 1 17.00 % 2 7 Z
S 3.70 18,00 i 3 7 =
'.sl{‘ 3235 18,35 i & 7
g 2.85 | 18,85 3 3 a 5
2.60 | 19,10 tr.ooca4 |#o0oaF |F.oool \FoooZ
s N
7 BORESCOPE REMARKS : (Chtp 2228 LM 12407 Ze= )
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5,56 % CHST MEHS,

AE spoRES DUST 7es7

Qész&&Cé//Ng”&‘?’) LiWopy Nopms/ Nk BRERCH FrcEs

I-10

1.S59 1724
) 00 ) 14337 [{__{é ATTd LTIS 24/ e
b,k | A 3 = E £ | & | &1
SPECS| 3797 |.36C/4 |, 05573 ,;57 ,a.n’- ,226S]| , 2720
13767.357%(.3553| 2855 |.254|,2295| /0| ,200
O
74 6lys, 3546| 3c1y | 3576 .2569|,2585| 2297 |.2255| .2¥.7
(#326)|(r.54) (278
995/ b| 3 9¢5|. 362213577 256k |, a564|, 29P¢| 2283|256
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

| 5,56 MM Barrels M16A1

BORESCOPE| REMARKS: |AFTER DYNAMIG DUST TEST

| Barrel Number 823316
Light lo ritudianl 3brasive

chamber, [Moder jrcumferer
i amber slop

moderate ar _encircl

to bullet| seat. Heavy to lighkt abrasive|wear beginning

at origin|of rifling and extending forwa d (approx.l)

2,25", Driving bbliterated throughout

this areal Light m¢tal deposilts from origin of rifiling
n 5

ches in|main_powder
i 00l Mmarks with

forward ( heavy.to_extremely
heavy froh this poift forward ko within 1" of muzzle.
Light m i tle. Heavy
erosion ot port.

Barrel Nymber 821,652
Very light nicks and scratches| in main powder chambjer,

Light heak checking|between forward part|of straight

of Lhamhg%m.au;&m_mm tial

ool markh beginning in slope bf chamber and_extending
throughout the bored Heavy tol light abrasive wear
beginnipgl at originlof rifling| and extending forward
(approx. )| 2.00". Dfiving edges of lands|heavily worn in
this areal Lipht mgtal deposilts in bore|from commence-
ment of rifling forward (approx,) 6", with heavy td
very heavy deposits|in the remainder of the bore,
This condition is mdre pronounced in the|grooves,
Heavy abrhsive wear!on the fo ard edege ¢f the gas
port, Moferate carlion depo zzle end ©
the barrel and flash suppressor.

Barrel Number 7866L2
Light lonbitudinal gbrasive sciratches in|the main
po ight. circumfl rks With
light. abr, _wear lencircling] the chamb and
bullet seat. ngeri]. heavy circumferent: s lat
origin of| rifling. |Heavy to light abrasive HEALhﬁglnn-‘lng__
ak originlof riflind and extending forward (approx..)
2n, Driving edge of lands oblit i

Moderate circumferenti arks throlghout the [bore,
h | brward of drigin
of rifling to within , metal depogits
in remainder of bor forward edgle of

Heavy efrogion on

gas port.
| Barral Miym ber 7888L6

Very light abrasive |wear in mafin powder ¢
circumferential too} marks beglinning on «
extending| throughoutt bo i

wear begihning at otigin of rifling and e¢xtending forward
(approx.)|2". Driving e_dg&s_QF_lﬁlLds_QbZ.iL&mte;Liu_thin__.
area. Lipht to moddrate metal| deposits {rom origin of

rifling fbrward (apgrox.) CiHehvy to very heavy metial

it.:i_Sl..ﬁ QI =E=le nore pronao
in_the grboves. Mode
porh.
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= ORDS
j{é MM Cos7~ MESS ., _%;:,ﬁog- DuRRBIITY
DISTAVEE (pcanes) From NOMINF~ BREECH Froce
ASSE 1.77¥
_ 220 1.220 LHR3 T 455 4;% A AL,
om | 1 g | et o* £%|£ & | A
specs G777 | 6 3573 | 257 | 254 |.22677| . 220 |
N3 2 .35 | 3553 | 257 | 25 | 2245 . 222 | 229
Nd' e 3784 pin
P25090| . 302|.5¢05°|. 3565 |,2557 | 25YT| 2277 |,2245 | 224 lbusr
. 415 Y5484, 774 )
152«’257 383/ |n3609 ,..243"4/ |.2643|. 2575 | 2273|2833 | 5789 o
V. #2368 .5475) 72657 227 lown
732375] JP03 (3614 | 3571\ 256 9,255 |,2295| 223 | 5 77% b
b 209055 W 7737) 236G |owr
NYTE;, X | C,L D | #RE DIST ¢ O/F TO Sharp Corngrs,
/ rS s A TR a7 2



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

l 5.56 MM Barrel
Di=t I. I in O0UL of an inche
Rear Face ?&e LANDS .2190" Grooves .2235"
bf Barrel Yert. Hor. — Vert, Hore
(-3
2 20. 1.2¢ F 000 s H0004|[+.0007!+.000"7
= 19.70 2,00 3 C
2 18,70 3.00 =i
7 17.70 1,00 3 al 4 [
& 16.70 5,00 3 3 ) 2
15.70 6,00 3 3 2 2
1170 7.00 | 5 2
13,70 8.00 - Q0002 ] 2l 0000
12,70 9,00 3 =000 2
A4 11.70 10.00 6 +. 000
10.70 11.00 +.00034+.0001]
9.70 12.00 3 e
g 8.70 13.00 2 s
2 7.70 | 14,00 2 v
2 6.70 15.00 | B
5 & 5.70 | 16.00 | 2 o
E = L.70 17.00 2 | 7z
5 3.70 | 18,00 0000 6 q
w 3.35 18,135 0000 0 9 q
e 2.8% 18,85 +.0001 3 o) 8
C 2,60 | 19,10 +,0006|+.0006|+. 000K +,0007
3
=
S | BORESCOPE REMARKS:
b i
. o S .ﬂ?"m&fﬁn— SR M
g ] 'Vg /‘}..f/—- :..Ad-v. IS D tn‘_-/@ﬁ:ﬂ:&;-d:_.z%
g d zé ; v% - 'J"-/-— 1_45"'1_- m-p/‘-d‘zx
2 Su Q : = '/if%’“ﬂé“,
E H S ‘ P PRI e
4z S NP
I O
w = 4
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o S
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gl o B
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s [ &
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/M 2 9 GAGEV EY
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O w MoK
w0 w BRIVKMAN
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e 1-1%
STEAP-DS Form 106 (Part I) 17 JUNZ 64




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

|

5 056 MM Barrel

Bla [+ _g‘m Meas, sndicated in oUUUL Of an inche.
Rear Face %{e LANDS ,2190" Grooves .2235"
bf Barrel It Hor. Vert, Hor,
< 20. 1.25 _|¥.0004|+.0004|+.0008[F.000608
= 19.70 2,00 : Z- 1} 10
g 18,70 3.00 4 10 10
% 17,70 11,00 3 4 8 !
S 16.70 5,00 gl—, 0003 -000D0[- 00072
15.70 6,00 S 0004F. 0005+, 0002
1)i.70 7.00 e 3 ! 7
13,70 8,00 - 00072 [ 5
12,70 9,00 > ] 3 P
11.70 10,00 - 7 3
10.70 11.00 —,000K”[—, 10
9.70 12.00 +.0008|4+.0003 q
= 8.70 13.00 : 3 &%
= 770 11,00 2 2 g
g ; 6.70 | 15.00 2 .0000 2 f
5 & 5.70 | 16.00 2+, 0002
S = L.70 17.00 3 4- 8
5 3,70 18,00 5 4 [6) 10
w 3.35 18,35 4 5 P !
g 2.85 | 18,85 4 8 0 )
2,60 119,10 [+.000RB|+.0008[+.0008(+.000F
e
- )
7 BORESCOPE REMARKS :
of
af s 2., |k _GAGE WouLDINOT ENTER
gl 9 :g GRESCIPE
= \%EQ %'-df’f' : @fi-v"'w_ 2} A i
ég\c ’ﬂ’ R E -2 i —0 ..-P‘/ 2.—-{5—— o’
B ko ey 2 i %Zt&m‘r_ - i, e
. ﬁ L ; 7
A %, 2 i e o
< 8 b 22 i
1 x| = 2. SLZ”/ s ~Z ; z :
< ; | <2 . - = 2 ol e - E
E - 7 PR B e S | 5 AR, B EE
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

—’ 5,56 MM Barrel
m__ OUI of an inch. |
Rear Face “3¢€ LANDS .2190" Grooves .2235"
. pf Barrel It Hor. Vert. Hor,
w
2 20, 1.25 |+.0004[+.0005/+.0004|+. 0004}
= 19.70 2200 5 o
5 17.70 )i,00 4 1Y "
S 16.70 5.00 e A
15.70 6,00 - 2 - A
14.70 7.00 X ~ S <
13.70 8.00 ~a > -=|¢ A,
12,70 9.00 *% S 3 X
11.70 10.00 E < )
10.70 | 11.00 k -, 0005]—.0004]|
9.70 12.00 ¥ . 0001 +.00C\|[+.0001]| .0000
& 8.70 13.00 3+,0003
S 7.70 1);,00 , 000 2 %
5 X 6.70 | 15.00 _|+.0002 .0000 g
] @ 5.70 | 16.00 +.00 2 3
) v L.70 | 17.00 2 3
S 3.70 18,00 | 3 3
w 3,35 18,35 2 9 K]
g 2,85 | 18,85 g 3 4
- 2.60 19.10 F. 0004+ 0004+ 0003+.0004%
|
3
[+ s
3 [ BORESCOPE REMARKS:
-
[=
i o ¥ GAGH WOuLD [NOT ENTER
gl I 3
Q g 28HT NICKS[AND SCKATCHES [NMAIN PAWDER CHAMBER.
3 g° 8 VR AR EM Tt 72l 22288 KS| BEGINVNVIVE 0V Sl QP45
E: O ef o ; = NPt @ T madt? Baxel 1/4;"‘
"‘-’é | Aes | oas boahe oerliQn af Buker o rJnJ;'
AP . tade” Y A-vA’/’ = ¥ - 2, E”: &;,:glﬁg
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R 7 oo al _ﬁmm_dzfitzh"
Nl i = ey i e i o la s wE
%. ol B+ e £ xSy Pl ey
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S| 2
(1 “l w
Ny 2| S
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—
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& x
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Al [ e linay
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5.56 MM Barrels M16Al

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

= Borescope| Afser Firihg 8000 Roynds.
-
u . 825090] (CPC #3)
2 3 : ;
5 circunfereéntial| tool marﬁ beginning| in chambep siope an
S extending throughout bor i i
forward portion|of straight of chamber an
(apprdx.) 3", | i
| ing s)ope and e] n
chipping of lan
| erosig -
ldeposits | :
12", with heavy| to very heavy depo in remainder of |
& | more pronounced/in groove v h
g muzzle face in flash suppressor,
S :
& & [Barrel No, 826757| (CPC #L).
g - Light [nicks and| scratches|in main powder chamber., Light o
S heavy j h r
w to muzzle end. |Light hea$ checki eginnin b 1
g centering slope| and extending forwa approx. ) 3.50", wilth
modergte to light ga sh in same ares erylheavy chipgping |
0 is at commencement df rifling and extendlng forwar
(‘A.ppl‘ 'X'-‘ -7‘;"- 2 AV ;,‘Ml orward edge QO gas Dor
Light Imetal depbsita in bdre from breech to (agprox.) 13"
§ orwa¥d with hehvy o very heavy depbsits in the remainder o
S| —_bore.| Very heayy carbon deposits arpund muzzle face in Nash |
ﬂ.u‘ g O
[=] =
¥ 3 Barrel No. 832375| (CPC #5).
2 igh c scratchesg |in main powder chamber, Light %o
= ferential 4ool marks peginning in slope of]
“ nding thrqughout bore. Moderate to light heat
) checks and ga h beginning at bullet center]
i (approxJ) 2", Very h ]
commencement| of rifling, with moderate erosion forwar
o X, ) 1", Beveral light chi o) an intermittently
S bore. Heay f gas |
| & port. | Light mapal_d.epg&ii ing 1
Hiw td (approxh) 12", with heavy tol v n
v ~ f the bored Very hea round
g g"ﬂ" ce in [lash suppressor,
. .
WE
= O
Q.
w -
£0
KoY
—
N
¥
-2
° o
W/
S 1-17
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E5.56 Mrg CHST mMEAS. va‘cﬂbn') au.JDuaaém('-‘z
Test Af /0,000 ROS

R D;s-rwcs (GNCHES) FRorm. Moo (NAL BR&EC# FACE:
/. 558 L7728 | !

,?oo /200 14337 L.SER [.772 / g5 .1.0.'2// |
D;uq!}}_ B e D, | & F'Gi.&Zf
SPECS 3789 .36/¥ .3573 .287 .256 2265 220

3767 3594 3553 255 .59 .a245 .3/0  .a0¢

r

A O, -
825090 3806 3616 3575 2575 256 2295 225"»‘ 222
14315 1.548% [ 7748 i 3757

5’26757 3837 3406 ,3542 ,a574 -2550.2377 3_755’ 228 |
/.4336 ).5475 (/7755 . 378’?’

32375’ 3806 3612 .356Y 28553 ,254¢ 2388 ,:ea#& 236
14304 |.5%77 1,739 -.37?7
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

5.56 MM Barrel

Dist. (inches] From Meas. indicated in .OUOL of an inch.
Rear Face [F2¢e of | 1anps 2190 Grooves .2235"
bf Barrel b Vert. Hor. __Vert, Hor,
2 20, e Fopo 2 | t.ooo2 |+o00S |f.ooo 4.
= 19.70 2,00 2 / = &l
2 18,70 3.00 % * S %
5 17.70 .00 > * ¥ -
S 16.70 5.00 % ¥ T AL
15.70 6,00 ray =k %* %
1L.70 7.00 ¥* A 2 ¥
13,70 8.00 * ¥ % %
12,70 9.00 Pa % * M
11.70 10,00 *% * P d
10.70 11.00 000G |-.o000& |000 2 |hooo >
9.70 12.00 — popo 2 —ooo 2 6_‘_ £
; 8.70 13.00 / O o oy
= 7,70 14,00 /! |yf.co0 2 7 £
2 i 6.70 15.00 fooe | 2 Wi A
5 8! 5.70 | 16.00 o ! A &
g = l,.70 17.00 0 | f.ooo ! & z
S 3,70 18,00 —popo | |—owo 2 7 &
l'c," Iu 3-3; 18135 5 é é’ 7
E: 2.85 18,89 S 53 o &
2.60 19.10 - Oop2 | =000 3 |hooo s |1.000 &
¥ ChaE Weud o Wolr chTER
BORESCOPE,_REMARKS:|(CHam@de CHRomlE PhoTeh).
LigHt erosion|and heat ghecking encircling thie forward ledge
il el - of the straight of chamber, Light! flaking of chrome pllating
b= = from the centering cylinder to thel forward edge of the |[straipght
2| Xy 30 of dhamber. Heavy pitting encirclfing the bullet seat florward
< .,_g to ihe commentcement. of #Fifli avy chipping and fldking of
X = lands from the comm ent of rifiling to (approx.) 2.25"
gq__igmard. Heavy pitting |in the gropves throughout this |area.
§ 5\ Healy to modekate deposits of metall from the[muzzle end to
) (approx,) 10.00" rearwarxd. This cbndition i more prorounced
in the proovel and at tle base of the lands.| Moderate |to
< 1ight depositk of metal [throughoutl the remainder of the bore,
~ S Heawy erosion|on the forward edge pf the gas|port,
M [she
1 g%
= 3
x| Q v
2| O E
OF o
LI #&
—] @
& LS
—
o O
5"& 20
=
=2
= |2Y
0 éQ
w 2 A
wn =
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| 5,56 MM Barrel

MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

Uist. linches) From _ Meas. indicated in .OUQO0L of an inch.
Rear Face F%’_gsgz LANDS .2190" Grooves .2235"
bf Barrel [Suppresson Verte. Hor. Vert. Hor.
[+
2 20, 1.35 #0003 |+.0003 | hooo7 |flo0 T
o 19,70 200 P24 3 1l e
g 18,70 3.00 3 3 yd Va2
5 17.70 11,00 3 £ [O 7
3 16.70 5,00 L “ o7 b %
15,70 6,00 “ 3 9 g
11170 7.00 2 / 9 G
13,70 8,00 3 2 9 é
12,70 9.00 3 & ) e
11.70 10,00 3 L le : yiz]
10,70 11.00 2 S [o /O
9.70 12.00 2 P 1O [o
& 8.70 13.00 2 3 22 /D
] 7,70 | 14,00 2 7 lo 9
< 3 6.70 15.00 2 2 9 d
= & £.70 | 16.00 3 2 Z g
B « L.70 | 17.00 2 3 g i
3 3,70 | 18,00 2 m 71 7]
S 3,35 18,35 3 3 12 2
§K 2,85 18,85 /58 1Y /! /o
2,60 | 19,10 L0034 |foo3l |hool2 OO /0
BORESCOPE REMARKS:| (Chamber Chrome Plated). Light erosion snd heat
checking encincling the [forward edge of the straight of chamber. |
7 & Heavy pitting ing of chrome plating flrom the centering
- Q ‘?m cylihder to tHe forward pdge of the straight of chamber), in the
g S & 0'Clock position, Heaky pittinglencircling the bulleb seat
3 k“ forward to thd commencempnt of rifling. Heavly chipping|and
~ ZQ flaking of lands from the commencement of riflling to (approx.)
{ EANY 1,50 forward. Heavy pikting in the grooves fthroughout|this
-5\ areal. Heavy tio moderate| deposits ¢f metal frfzm the muzele end
to pprox.) 10" rearwarf. This céndition is| more prondunced
in the grooves and at thp base of the lands. | Moderate Lo light
o depokits throughout the femainder ¢f the bore. Heavy erosion
M g on_the forward edge of the gas port.
R v I
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I

5.56 MM Barrel

i=t,. linches) lrom in 000l of an inch.
Rear Face[Fage of | panps .2190" Grooves .2235"
of Barrel sot Vert. Hor. Vert., _Hor,
]
2 u: 20, 139 |t ooos #0004 |4.0008 |4+.000 5
x 12.70 2.00 = e AT &3
g 18,70 3.00 Z 2 5 “Z
5 , 17.70 ) 3 74 Z y74
S g 16.70 5.00 4 5 Sl o
) 15,70 | 6,00 5 0 4 3
N 1170 7.00 4 ) + £
13,70 8.00 3 3 Ay rad
N 12,70 9.00 % % % A
i} 11.70 10,00 % ¥ % 3
G 10.70 11.00 +oop 3 |hoocod P %
ng 9.70 12.00 3 3 & 5
= 3 8.70 | 13.00 I 3 LT
S 7.70 | 14,00 z 7B S %
£ I 6.70 | 15.00 7 / 4 &
E S 7 5.70 | 16.00 3 Z 5 e
= = L.70 17.00 2 p e 3
o { 3,70 | 18,00 [ |tooo 2 ¢ <
v ¥ 3.35 18,135 [ o Ch A
gL? 2,85 | 18,85 2 (#F,p002 K A
L 2.60 | 19,10 0000 \—0 o0 3|+.00008 \F0004
X GhEE Woulo NeTlEnNTZ8
BORESCOPE REMARKS: | (Chamber (hrome Platpd). Light# to heavy pitted
erodion with heat checking encircliing the forward edge pf
% b — straight of chamber, bulllet seat apd extending forward {to the
2~ 2Q nt &f riflingJ Heavy chipping and{flaking ofl lands
2l Q 29 Erog Eﬁg Eommg,nggmgnt ofl rifling fbrward to (approx.) lL.50"
X L Q Heavy 'm tting in fhe__g_ncm.f_es thron 'rhmﬂ' thislarea. Light
Y BT depdsits of metal extending throughout bore.| This condition
= SN is gore pronounced in tHe grooves hnd at the|base of the lands
< = in the muzzle|third of Hore., Heavy erosion gn forward half of
gas lport.
~—~ N
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Table I-I. Magazine Inspection, Dust Tests

Magazine Feed-Lip Width Before Test@, in.

No. Empty Loaded Change
1 0,456 0.460 +0,004
2 .453 .455 .002
3 .453 .456 .003
4 .450 .453 .003
5 .447 .451 .004
6 .454 .455 .001
7 .448 .451 .003
8 .449 .450 .001
9 .455 .456 .001
10 .448 .450 .002
11 .453 .454 .001
b12 .443 .443 .000
13 .451 .455 .004
14 . 450 .455 .005
15 .448 .451 .003
16 .454 .455 .001
17 .445 .447 .002
18 .448 .450 .002
19 .452 .453 .001
20 . 445 .447 .002
21 .449 .452 .003

aprjor to tests, the front and rear widths of the feed-lips were
the same,

bThe center section (right side) of the magazine body is recessed
below the outside sections, causing the follower to drag in the
magazine. Function performance was not affected by this condition.
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Table I-II. Magazine Inspection, 10,000-Round
Function and Durability Test

Loaded, Feed-Lip Loaded, Peed-Lip
Maga- Feed-Lip Width Width after Width after
zine Before Test 60 Reloadings 100 Reloadings

No. Empty Loaded Change Front Rear Change Front Rear Change

22  0.454 0.455 +0,001 0.465 0,477 +0.012 0.468 0.481 +0.013

23 .447 .449 .002 .460 .464 .004 .460 .467 .007
24 .450 .454 .004 .464 .478 .014 .466 .480 .014
25 .450 .453 .003 .469 .477 .008 .472 .485 .013
26 .448 .451 .003 .467 .482 .005 .470 . 485 .015
27 .449 .452 .003  .460 .465 .005 .460 .466 .006
28 447 .450 .003  .464 473 .009 .465 .474 .009
29 .448 .450 .002 .468 .480 .012 .471 .482 .011
30 .455 .455 .000 .470 .481 .011 473 .482 .009
31 .451 .456 .005 472 .484 012 472 .487 .015
32 .451 .453 .002 .468  ,478 .010 . 469 .481 012
33 .454 .455 .001 .465 .470 .005 .465 472 .007
34 .454 .457 .003 .470 .478 .008 .470 .480 .010
35 .456 .459 .003 .468 .476 .008 .468 .476 .008
36 .451 .453 .002 .460 467 .007 .461 467 .006

Note: All measurements are in inches.

Table I-III. Magazine Inspection, Temperature and
Humidity Test

Maga- Feed-Lip Width Maga- Feed-Lip Width

zine Before Test, in. zine Before Test, in.
No. Empty Loaded Change _No. Empty Loaded Change
37 0.453 0.455 +0,002 47 0.452 0.455 +0,003
38 455 .456 .001 48 .453 .456 .003
39 .453 .455 .002 49 .452 .455 .003
40 .454 .457 .003 50 .450 .455 .005
41 .455 .456 .001 51 .450 .456 .006
42 .450 .453 .003 52 453 .455 .002
43 .444 .446 002 53 . 449 .453 .004
44 . 449 .452 .003 54 .460 .466 .006
45 .452 .456 .004 55 .441 .443 .002
46 .451 .454 .003 56 .451 .453 .002
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Table 1-IV. Round-by-Round Static Dust Test
. Data for Weapon No. 1

" Cumula-
daga- Mode tive Type 1 Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,
No. Fire Fired TS1 FS2 Stub-1 FC-4 BCA CHA Bursts rd/min
1 S 20 1 %
2 B 40 1 3 4
1 1
3 A 60 1 2 666
1 1
4 S 80 i -
5 B 100 1 4 6
Subtotal 5 2 0 0
Cool Weapon and Clean Magazines Only
1 B 120 7
2 A 140 1 1 703
3 S 160 1 3
4 B 180 6
5 A 200 1 3 789
Subtotal 3 0 0 0
Cool Weapon and Clean Magazines Only
1 A 220 1 2 758
2 S 240
3 B 260 7
4 A 280 1 6
5 S 300 804
Subtotal 2 0 0 0
Cool Weapon and Clean Magazines Only
1 S 320
2 B 340 7
3 A 360 1 2 758
4 S 380
5 B 400 7
Subtotal 1 0 0 0
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Table I-IV (Cont'd)

_ Cumula-
Maga- Mode tive Type 1 Immediate  Cyclic
zine of No. Rds Malfunctions Action " No. Rate,
No. Fire Fired FS1 FS2 Stub-1 FC-4 BCA CHA Bursts rd/min
1 B 420 8
2 A 440 1 1 723
1 2
3 S 460 1 4
4 B 480 7
5 A 500 1 2 778
Subtotal 3 0 0 1
Total, all trials 14 2 0 1

Aggregate of all Type I malfunctions = 17.

BCA
CHA

Note:

Prepare weapon and magazine for dynamic dust test.

Bolt-closure assist device.
Changing-handle assist (retraction of bolt and release from
rearward position).

The total repetitions of use to accomplish chambering the round
are indicated by the number given in BCA and CHA columns.
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Table I-V. Round-by-Round Static Dust Test
Data for Weapon No, 2

Cumula-
Mgga— Mode tive Type 1 Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,

No. Fire Fired FS1 FS2 Stub-1 FC-4 BCA CHA Bursts rd/min

6 S 20 1 1
7 B 40 1 2 7
8 A 60 1 2 791
9 S 80 1 3 1
10 B 100 1 5 7
Subtotal 4 0 1 0
Cool Weapon and Clean Magazines Only
6 B 120 7
7 A 140 1 1 811
8 S 160 1 1
9 B 180 1 1 6
10 A 200 1 1 879
Subtotal 4 0 0 0
Cool Weapon and Clean Magazines Only
6 A 220 818
7 S 240 1 3
8 B 260 7
9 A 280 875
10 S 300
Subtotal 1 0 0 0
Cool Weapon and Clean Magazines Only
6 S 320
7 B 340 1 1 7
8 A 360 1 1 818
9 S 380 1 3
10 B 400 7
Subtotal 3 0 0 0
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Table I-V (Cont'd)

Cumul a-
Maga- !lode tive Type I Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,

No. Fire Fired TYSI TF52 Jtub-1 FC-4 BCA CHA Bursts rd/min

Cool Weapon and Clean Magazines Only

6 B 420 8

7 A 440 1 1 791

8 S 460 1 1

9 B 480 1 1 7

10 A 500 1 1 861

Subtotal 4 0 0 0
Total, all trials 16 0 1 0
Aggregate of all type I malfunctions = 17.
Table I-VI. Round-by-Round Static Dust Test Data
for Weapon No. 6
Cumula-

Maga- Mode tive Type I Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,

No. Fire Fired F&1 132 otub-1 FC-4 BCA CHA Bursts rd/min

11 S 20
12 B 40 1 1 8
13 A 60 1 2 714
14 S 80 1 1
15 B 100 1 1 7
Subtotal 4 0 0 0
Cool Weapon and Clean Magazines Only
11 B 120 7
12 A 140 1 1 759
13 S 160 1 1
14 B 180 1 1 7
15 A 200 | 1 791
Subtotal 4 0 0 0
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Table I-VI (Cont'd)

Cumula-
-Méga- ‘Mode  tive Type I Immediate Cyclic
zine of No. Rds Malfunctions Action ‘No. Rate,

No. Fire Fired FS1 FS2 Stub-1] FC-4 BCA CHA Bursts rd/min

Cool Weapon and Clean Magazines Only

11 A 220 753
12 S 240 1 1
13 B 260 1 1 7
14 A 280 1 2 784
15 S 300 1 1
Subtotal 4 0 0 0
Cool Weapon and Clean Magazines Only
11 S 320
12 B 340 1 1 7
13 A 360 1 2 768
14 S 380 1 1
15 B 400 1 1 3 7
Subtotal 3 0 1 0
Cool Weapon and Clean Magazines Only
11 B 420 8
12 A 440 1 1 781
13 S 460 1 1
14 B 480 1 1 7
15 A 500 1 1 ' 759
Subtotal 4 0 0 0
Total, all trials 19 0 1 0

Aggregate of all type I malfunctions = 20,
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Table I-VII, Round-by-Round Static Dust Test Data
for Weapon No, 7

Cumula-
Maga- Mode tive Type I Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,

No. Fire Fired TST FSZ Stub-1 FC-4 BCA CHX Bursts rd/min

16 S 20
17 B 40 7
18 A 60 1 3 638
19 S 80 1 1
20 B 100 1 1 7
Subtotal 3 0 0 0
Cool Weapon and Clean Magazines Only
16 B 120 7
17 A 140 773
18 S 160 1 1
19 B 180 1 1 7
20 A 200 1 2 859
Subtotal 3 0 0 0
Cool Weapon and Clean Magazines Only
16 A 220 1 1 778
17 S 240 1 2
18 B 260 1 1 6
19 A 280 1 2 823
20 S 300 1 3
1 1
Subtotal 5 1 0 0
Cool Weapon and Clean Magazines Only
16 S 320 1 1
17 B 340 6
18 A 360 1 1 794
19 S 380 1 1
20 B 400 1 6 8
Subtotal 4 0 0 0



Table I-VII (Cont'd)

Cumula-
Maga- ‘ode tive Type 1 Immediate Cyclic
zine of No. Rds Malfunctions Action No. Rate,
No. Fire Fired FS1 FS2 Stub-1 FC-4 BCA CHA Bursts rd/min
Cool Weapon and Clean Magazines Only
16 B 420 1 5 7
17 A 440 1 1 811
18 S 460 1 1
19 B 480 1 1 6
20 A 500 1 1 778
Subtotal 5 0 0 0
Total, all trials 20 1 0 0

Aggregate of all type I malfunctions = 21.
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FUNCTION AND DURABILITY TEST DATA (CYCLIC RATE AND MALFUNCTIONS)

During evaluation of weapon-performance data it became apparent that
the three weapons characteristically exhibited patterns of cyclic rate
performance as follows:

a. The lowest average cyclic rate (20 rounds) in each 100-round
cycle occurs with the first 20 rounds and thereafter the rate
increases for each additional 20 rounds fired in the cycle.
Figures 1-2 through I-4 illustrate this characteristic.
Indications are that the rifle operates more efficiently as
it is heated by firing, at least within the 100-round cycles
fired in this test. The malfunction rate data in Table 1.4-IV
bear out this indication.

b. In nearly all instances, the average cyclic rate of the first
20-round burst fired after weapon maintenance (at 1000-round
intervals) is higher than that of the last previous 20-round
burst fired before maintenance (Figures I-5 through I-7). An
accumulation of fouling in the mechanism in 1000 rounds of
firing apparently causes this phenomenon, since cleaning tends
to restore the rate.

c. The average cyclic rate, in 1000-round increments, tends to
progressively decrease during the first 6000 to 8000 rounds
fired, Thereafter, the average rates increase until testing
is terminated at 10,000 rounds. Figures I-2 through I-7
illustrate this characteristic, The number and type of mal-
functions are also given. The greatest preponderence of all
malfunctions occurs between 5000 and 7000 rounds. A relation-
ship between cyclic rate reduction and type I malfunctions is
indicated: however, this relationship is not encountered with
type II malfunctions since most occur outside the 5000- to 7000-
round area, The cause of progressive cyclic rate decrease
with subsequent increase has not been determined.
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CARTRIDGE STRIPPING TEST

The purpose of this test was to determine the difference, if any, of
cartridge-stripping characteristics of 18- and 20-round-loaded magazines,

The test methods were as follows!:

a, Remove the buttstock and lower receiver extension from an M16Al
rifle, Load a 20-round magazine with twenty M193 ball cart-
ridges (lot TW-18125). Insert the magazine into the weapon,
Contact the head of the first cartridge with the bolt. Use
a calibrated push-pull gage and manually apply force with the
gage directly to the bolt carrier until the cartridge has
been completely stripped from the magazine. Record the re-
sultant force. Remove the magazine and reposition the next
round to insure complete engagement by the feed lip. Repeat
the procedure until all 20 rounds have been stripped from the
magazine, Repeat the procedure for a total sample of ten
magazines.

b. The next phase consists of stripping cartridges from ten maga-
zines in four different rifles by releasing the bolt from the
bolt-stop position. Condition one 20-round-loaded magazine in
140-mesh silica flour dust. Insert the magazine in the first
weapon with bolt engaged on the bolt stop. Depress the bolt
stop and attempt to strip the first cartridge from the magazine.
Eject this round and re-engage the bolt on the bolt stop.
Reposition the next round (if required) and repeat the pro-
cedure twice, Reload the magazine, condition the first three
rounds in dust, and repeat the three trials in the other
weapons., Strip all cartridges from the magazine cycled in the
last weapon,

Select a different weapon to start the next sequence and repeat

the cycle using another magazine. Repeat the sequence twice more for

a total of four magazines. Next, condition with dust two 18-round- and
two 20-round-loaded magazines. Test one magazine in each weapon.
Successively strip all cartridges from each magazine. Do not reposition
the cartridge stack after each cartridge. Next, load and dust-condition
one 18- and one 20-round magazine. Test-fire in the semiautomatic mode
in the first weapon. Repeat this sequence in the other three weapons.

The results of this test are as follows:

a, . Figure I-8 and Table I-XIV gives the results of the stripping
force test. Table I-XV gives results of the dust-conditioned
magazine stripping test. Since the data given in Table I-XIV
are not the exact force which would be generated by the release
of the bolt from the bolt stop under action-spring load, these
data should be used only as an indication of relative stripping
forces.
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b, From the data obtained, the difference in stripping between
18- and 20-round-loaded magazines does not appear to be signifi-
cant.,
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Figure I-8: Stripping Force (Lb) Required to Sequentially Strip
20 Cartridges from Magazine,
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ied Force, in Pounds, Required to Manually Strip the Top

Cartridge from A 20-Round-Capacity Magazine

Appl

Table I-XIV,

Trial

Cartridgg_Number

iT- 12 13 14 15, 16, 17 .18 19

10

Lo

1

No.

15.5 16,0 15.0 15.0 16,0 17,0 15,0 15,5 15,5 14,5 14,5 14,5 15,0 13.5 14;5 12,0 11,0 10.5 7.5 10.0

1

0 13,0 15,5 14,0 14,0 11,5 14,0 12,5 13,0 10.0 12,0 7.0 10.0

16,5 15.0 18,5 16,5 17,5 16,5 16.0 16.

2
3
4
5

9.5 8,5 9.5

15.5 16.0 16,0 17,5 14,5 17,0 16,5 17.5 15,0 17,0 16,5 15,5 15.0 14,5 12,5 11.5 11.5

9.5 6,0 9.0

15.0 15.5 16.0 15,5 15.5 16,5 15,0 16,0 14,5 15,0 14,0 15,5 15.5 12,5 10,5 11,5 9.0

9.5 8,0 8.5

17.5 17.5 18.0 15,0 17.0 15,0 16,0 14,5 15,0 13,0 16,0 13,0 11.0 12,0 10,5 11.5 11.0

7.0

14.5 15.0 14.5 13,0 14.0 12,0 12,0 13,0 12,0 12,0 11,5 12,5 10.0 10.5 12.0 10.C 10.0 9.5 8.5

6
7
8
9
10

7.5

15.0 14.5 16.0 15,0 14.5 15,0 12,5 13,0 10,5 13,0 12,0 12,5 10,5 10.0 9.5 9.0 10.5 9.5 7.5

6.0

13.5 15.0 14.0 15,0 14,0 14,0 11,5 14,5 12,5 14,0 11,0 12,5 10,0 9.0 7.5 8.0 8.5 6.0 5.0

8.0
7.s5

11.0 14.0 12.5 14,0 14.0 14,0 10,5 13,0 10,5 12,0 10,0 13,0 11,5 11,5 9.5 10.5 10.0 12,5 8,0

16.0 15.0 13.5 15,0 13.5 15,0 12,0 14,0 12,5 14,0 11,5 13,0 14,0 12.0 10.0 10.0 8.5 8.5 6.5

Mean 15.0 15.4 15.4 15.2 15.0 15,2 13,7 14,7 13.1 14,0 13,1 13,6 12,4 12,0 10.9 10.7 10.0 9.7 7,2 8.3
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APPENDIX II - CORRESPONDENCE

DEPARTMENT OF THE ARMY
HEADQUARTERS. U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21005 .
S - 9 Nov 67
18 Dec 67

B 10CT 19557

SUBJECT: Test Directive for Initial Production Test (IPT) of Chrome
Plated Chambers for M16Al Rifle, USATECOM Project No, £-8-0200-07

TC: Commanding Cfficer
Lberdeen Proving Ground
ATTN: STEAP-CO-P
Aberdeen Proving Ground, Md 21CC5

1. Reference:
a, USATECOM Project No, 8-7-0230-03.

b. Messsge, AMCPM-RS 28506, dated 131600Z Cct 67, subject: IPT
V1641 Rifles w/Chrome Plated Chembers, Inclosure 1,

c. Planning Meeting held at USATECCM on 24 Gct 67 at the request
of Project Manager, Rifles to discuss test programs for M1641 Rifle and
Associated Ammunition.

5. ML6AL Rifles are being produced with chrome plated chambers.
Referenced message states that ten weapons will be made available for an
IPT tect. It is requested that CU, APG prepare test plan, execute and
publish final report for subject test.

3. The objectives of the IPT are:

2. Hvaluate the degree of improvement in weapon performance under
smbient, extreme temperature and edverse environmerts in direct comperison
with unpleated weapon chambers,

b, Determine suitability for field issue in accordance with
LV.CR 70C-34.

L. TIn reference la, an approved Quality Assurance (34) Test Flan has
teen forwarded your agency. fAccording tec present plans five weapons are
to be used for the GA test and five for the IPT., It is suggested that all
test weapons be utilized to lhe best advantage without jeopardizing the %A
requirement, 411 pertinent data from the 04 test may be utilized to
satisfy test requirements for the IFT.
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AMSTE-BC 8 1ocT 58
SUBJECT: Test Directive for Initial Production Test (IPT) of Chrome
Plated Chambers for M16Al Rifle, USATECOM Project No, 8-8-0200-07

5, In reviewing the comprehensive evaluation of the ML6Al Rifle in
the lubricants test, Report No. DPS 2417, the necessity for tests in
addition to the QA tests in all adverse areas does not appear warranted,
This rationale is based on the relatively low malfunction rates noted in
certain phases using the MIL-L-46000A lubricant, To provide discriminating
data by which to evaluate the degree of improvement with regard to the
chrome plated chambers, special tests should be imposed to indicate the
potential advantages of chrome plating, i.e., corrosion, maintenance,
extraction under levels of fouling or contamination wherein non-plated
chambers would not be expected to perform as well, Test plan should be
prepared with sufficient flexibility to permit deviation to cover unusual
conditions which may arise,

6. As agreed at referenced meeting, the chrome plated chamber test
will be initiated immediately, Use of QA funds was authorized by AMCPM-RS,
Funds will be replenished upon your request, Control weapons without
plated chambers should be utilized, In addition to the QA requirement, the
following tests are to be considered:

a, Measurements of the chrome plated chamber and bores on all
weapons at beginning and end of test.

b. Dynamic dust test to include the three samples of dust from
Vietnam, at varying rates and amounts of dust, i.e,, one-half pound, two
pounds per minute,

c. A separate dust test in an attempt to discriminate potential
advantages of chrome plating when contamination of the chamber is introduced.
For this purpose, it is suggested that dust contaminated magazines be
utilized., Initially, the weapons should be clesn and lubricated., During
the test, no further lubrication should be imposed ir an attempt to obtain
discriminating data, Suggest the test be limited to approximately 3,000
rounds in the event that comparable functioning of the control and test
weapons occurs,

d. Endurance test of 10,000 rounds using a minimum of three
weapons with frequent inspections and specific measurements of chamber and
bore at 6,00C rounds, 8,000 roundsand 10,000 rounds.

e, Salt water immersion tests using standard procedures as guide-
lines., Frequent submersions of weapon mey be necessary to accelerate
corrosion by which discriminating data may be obtained, Submerge ammunition
if deemed necessary.
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0 ‘S 4 ppT nen
AMSTE-BC # 1007 8T

SUBJECT: Test Directive for Initial Production Test (IPT) of Chrome
Plated Chambers for M16Al Rifle, USATECOM Project No, 8-8-0200-07

7. Two separate reports are desired, One for the QA test and one
for the IPT. It is requested that malfunction data for both reports be
suimmarized to include the following:

a. Those that occurred during semiautomatic and automatic fire.

b, Malfunctions (Type I) that are immediately correctable and
those (Type II) that require disassembly and/or the use of tools,

c. Those that occur up to 6,000 rounds and those that occur
during the next 4,000 rounds of the endurance test,

g, It is reemphasized that current procedures relative to firing
and adverse exposure may have to be modified to completely exploit and
evaluate the degree of advantage or disadvantage achieved by chrome plated
chambers,

9. This is a SEA related, Category I, USATECOM Priority 1 test.
USATECOM Project No. 8-8-0200-C7 is assigned.

10. Unclassified letter test plan and report are acceptable, Sub-
mission of test plan is desired by 9 November 1967, Test report is required
by this headquarters by 18 December 1967,

11. Distribute test plan and report as outlined in Inclosure 2,

FCR THE COMMANDER:

%5 Incl w/d 2 000G TIORROW
1., Msg, AMCPM-RS Act Dir

2. Dist List by .
3. STE Form 1027 faf Mat Test Dir

Copies furnished: (w/o incl)
CG USEMC ATTN: AMCPM-RS
USACDC LG, USATECOM
JSMC LG, USATECOM
C0 APG ATTN: STEAP-DS-TI

{Mr Doilney)
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DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND. MARYLAND 21005

1 2 JAN 1968

SUBJECT: Initial Production Test of Chrome Plated Chambers for M16A1,
Rifles, USATECOM Project No, 8-8-0200-07

12 JAN. 68
ACTION: D&PS
TO: Commanding Officer Info : ISD
Aberdeen Proving Ground SAFETY
ATTN: STEAP-DS-TI co

Aberdeen Proving Ground, Md 21005

1. References:
a. Meeting, USATECOM, 10 Jan 68, Subject: M16A1 Test Programs.

b, Message, AMCPM-RS, RI 812, dated 092100Z Jan 68, Subject:
M16/M16A1 Rifle, inclosed.

2. As discussed in referenced meeting and confirmed by message,
request CO, APG conduct a limited test to evaluate the relative frequency
of malfunctions consisting of failure to strip the first round from the
magazine when loaded with 20 rounds as compared to magazines loaded with
18 rounds and the conditions if any, when decreased loading is advantageous.
It is emphasized that only a gross and preliminary indication is desired.
It is suggested that the test be restricted to non-firing exercises to
include adverse exposures i.e. dust, most conducive to the occurrence of
this malfunction.

3. Due to the urgency associated with all phases of the M16 tests,
preliminary results will be provided this office upon completion of tests.
The results are to be included in the final report of the chrome plated
chamber test.

4, The review of past firings as requested in ref 1b has been
initiated by this headquarters.

FOR THE COMMANDER:

|

forknd § Tl
1 Incl ROBERT B. TULLY
as Colonel, GS

Dir, Inf Mat Test Dir
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COPY/bm
1968 JAN
RTTUZYUW RUCIRRA0812 §191627-UUUU--RUEOEAA,
ZNR UUUUU
R P921pPZ JAN 68
FM PROJ MGR RIFLES USAMC ROCK ISLAND ILL
TO RUEOEAA/CGUSATECOM APG ABERDEEN MD
INFO RUEOBIA/CGUSAMC
BT

UNCLAS RI 812 FROM AMCPM-RS COL ISAACS FOR AMSTE-BC MR. MORROW;
INFO FOR AMCPMSO-RS LTC SQUIRES

SUBJECT CLN M16/M16A1 RIFLE

1. REPORTS CONTINUE TO BE RECEIVED FROM THE FIELD ALLEGING
FAILURE-TO-FEED MALFUNCTIONS WITH THE M16/M16A1 RIFLE WHEN MORE THAN
18 ROUNDS ARE LOADED IN THE MAGAZINE.

2. GENERAL BESSON HAS REQUESTED QUOTE STATISTICAL DATA ON
RELATION OF FAILURES-TO-FEED TO NUMBER OF ROUNDS IN THE MAGAZINE
UNQUOTE.

3. REQUEST YOUR COMMAND CONDUCT A REVIEW OF AVAILABLE FIRING
RECORDS FROM PREVIOUS TESTS, SUPPLEMENTED BY ADDITIONAL TESTING YOU
CONSIDER NECESSARY, TO ESTABLISH FREQUENCY OF THIS MALFUNCTION AS A
FUNCTION OF ROUNDS REMAINING IN THE MAGAZINE. A SUMMARY SUITABLE FOR
RESPONDING TO THE REQUEST FROM THE CG, AMC IS REQUIRED.

4., REQUEST YOU ADVISE THIS OFFICE EARLIEST DATE AT WHICH THIS

STUDY CAN BE COMPLETED.

Incl 1
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APPENDIX III - REFERENCES

1. TECP 700-700, Interim Pamphlet 20-20.

2. Springfield Armory Purchase Description 263B.
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Commanding General
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Commanding General
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