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STEAP-MT-I

SUBJECT: First Interim Report of Prototype Qualification Test-
Government (PQT-G) of the Mechanized Infantry Combat Vehicle
Firing Port Weapon (Submachinegun, 5.56-MM, XM231), TECOM
Project No. 1-WE-400-FPW-007

f. Minutes of MICV-FPW Reliability Scoring Conference, HQ, TECOM,
Aberdeen Proving Ground, Maryland, 22 June 1976.

g. TOP/MTP 3-2-059, Hand and Shoulder Weapons, 1 September 1971.

h. TOP/MTP 3-2-045, Machine Guns and Automatic Weapons, 1 August
1971

i. TOP/MTP 2-2-614, Toxic Hazards Tests for Vehicles, 18 June 1968.

J. HMIL-STD-1474(MI), Military Standard Requirements for Noise
Limits for Army Materiel, 1 March 1973.

3. GLNERAL
The following subtests are covered in this report:

a. The FPW Prototype Qualification Test-Contractor (PQT-C) func-
tioning reliability tests, as extracted from reference c. These data
nave been included and combined with the PQT-G data for analysis pur-
poses, where applicable.

b. The functioning reliability, toxic fumes, and noise level sub-
tests from the FPW PQT-G (reference b).

4. SUMMARY OF RESULTS

Detailed test procedures and data summaries are in inclosure 1;
detailed data are in inclosures 2 and 3.

Major findings are as follows:

a. During conduct of the PQT-C and PQT-G reliability and endu-
rance subtests, the XM231l submachinegun (smg) had an observed overall
mean rounds between clearable stoppages (MRBS) of 521; the M3Al smg,
3600. For PQT-C testing the XM231 smg MRBS was 907 for phase I (the
first 10,200 rounds fired), 567 for phase II (the second 10,200 rounds
fired), and 756 overall; the M3Al smg MRBS was 1943 for phase I, 2914
for phase II, and 2186 overall. For PQT-G testing the XM231 smg MRBS
was 365 for phase 1, 486 for phase II, and 398 overall (table 2.1-19
of inclosure 1); the M3Al1 smg MRBS was 20,400 for phase I, 5100 for
phase II, and 10,200 overall (table 2.1-20 of inclosure 1). Therefore
none of the MRBS goals as specified in paragraph 2.1.2b of inclosure
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SUBJECT: First Interim Report of Prototype Qualification Test-
Government (PQT-G) of the Mechanized Infantry Combat Vehicle
Firing Port Weapon (Submachinegun, 5.56-MM, XM231), TECOM
Project No. 1-WE-400-FPW-007

1 (PQT-C goal of 1000, minimum acceptable value (MAV) of 2000, and
best operating capability (BOC) of 4000) were met by the XM23l smg,
nor was the BOC goal consistently met by the M3Al smg.

b. The observed MRBS of the XM231l smg was adversely affected by
tne frequent occurrence of failures to eject (FJ's), and to a lesser
extent failures to fire (FFR's), during testing. There were indica-
tions that these FJ's were largely caused by the design of the brass
catcher bag for the XM231 smg (the M3Al smg had a differently designed
brass catcher bag which apparently did not create a spinback problem);
therefore 16,800 5.56-mm rounds (13% of the total) were fired without
utilizing the brass catcher. The mean rounds between failures to eject
(MRBFJ) increased from 584 with the brass catcher to 4200 without the
brass catcher. The lack of an adequate brass catcher for the XM231
smg is considered a shortcoming.

c. The XM231 smg had an observed overall mean rounds between
chargeable failures (MRBF) of 9425; the M3Al smg, 12,240. For PQT-C
testing the XM231 smg MRBF was 10,200 for phase I, 20,400 for phase II,
and 12,240 overall; the M3Al smg MRBF was 10,200 for phase I, phase II,
and overall. For PQT-G testing the XM231 smg MRBF was 10,232 for
phase I, 5100 for phase II, and 7666 overall (table 2.1-19 of inclosure
1); the M3Al smg MRBF was 20,400 for phase I, 10,200 for phase II, and
15,300 overall. The MRBF goals as specified in paragraphs 2.1.2b of
inclosure 1 (PQT-C goal of 4600, MAV of 4500, and BOC of 8000) were
all considered to be met by both smg's. The procedures specified in
paragraph 1 of inclosure 1 for replacing worn or damaged parts during
periods of scheduled maintenance acted as an '"equalizer" of parts
failure rates between the two smg types, as 21 parts were replaced
during scheduled maintenance of the XM23l smg, while only six parts were
replaced during scheduled maintenance of the M3Al smg.

d. The requirement for a minimum barrel life of 8000 rounds was
considered to be met by both the XM231 smg and the M3Al smg.

e, Difficulties were encountered with both FPW mounts, as sup-
plied by the MICV contractor. The linchpin which retains the XM231
smg in the ball mount failed to remain in assembly on one occasion dur-
ing firing, and the restraining cable used to keep the M3Al smg in the
ball mount broke during firing. Backup safety wires to keep the FPW's
in the ball mount should the primary restraints fail were designed and
fabricated at APG, and were used during the remainder of the PQT-G
tests. The lack of a suitably durable mounting method for either smg
type is considered a deficiency of the MICV.
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Firing Port Weapon (Submachinegun, 5.56-MM, XM231), TECOM
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f. During the PQT-C, 22 FFR's occurred with the XM23l smg at a
rate of one every 2782 rounds. During the PQT-G, this rate improved
to one every 5111 rounds, with no FFR's noted during phase II of the
PQT-G. Nonetheless, it is considered possible that the incidences of
FFR's could increase substantially at low temperature, if a marginal
energy-availability situation exists during temperate-zone (i.e.,
range-ambient) conditions.

g. The results of the toxic fumes test indicated that with the
MICV gas evacuation system operating, crew members could safely per-
form up to three 1800-round full-complement firings of the XM231 FPW
(based on the firing of 300 rounds simultaneously from each of six
FPW's) within a 24-hour period. Five such 1800-round exposures could
be tolerated with the M3Al smg, with the use of a gas evacuation sys-
tem but with the crew vent fans set on "HI". All exposure limits are
based on carbon monoxide levels measured within the MICV.

h. The noise level data indicate that ear protection is not
required for personnel in the rear '"passenger" area of the MICV for
single or multiple firings of FPWs, provided that the rear door and
ramp of the vehicle are both closed. If the driver's and gunner's
hatches are also closed, these crew members (the driver and gunner)
also do not need ear protection. Ear protection (muffs or plugs) is
required in all other situations, i.e., for the driver and gunner if
either of the forward hatches is open, for all personnel if the rear
door or ramp is open, or for personnel in the vicinity of the vehicle.

FOR THE COMMANDER:

BILLY% . SISSOM

Associate Director
Materiel Testing Directorate

4 Incl

1. Details of Test

2. Test Data

3. Results of Magnetic Particle
Inspection

4, Distribution List



DETAILS OF TEST

1. INTRODUCTION

Stoppages and failures were scored in accordance with the following
scoring criteria, extracted from the ARMCOM Reliability Review (ref-
erence e):

a.

A system failure is defined as follows:

1) Any unserviceable part encountered during a mission; ex-—
cluding those expected below.

2) Any unintended cessation of fire which cannot be corrected
by the operator using on-equipment materiel (OEM) tools
in 20 seconds.

A stoppage is any unintended interruption of the firing cycle
which can be corrected by the operator in less than 20 seconds.

Stoppages attributable to an unserviceable part shall be dis-
counted if traceable to that part and if they occur within 200
rounds prior to part replacement; however, replacement of said
part is countable as a system failure. If continued testing
indicates the stoppages were not attributable to the part
replacement, the original part will be returned to testing
without being counted as a failure.

The replacement of an actual parts failure during scheduled
maintenance shall not count as a system failure unless it had
been the cause of stoppages, as specified. It is not the in-
tent of this statement to allow either periodic replacement
of parts during scheduled maintenance or to allow replacement
of any parts which would not be recognized by the average
operator as broken.

The magazine shall count as either a stoppage or a system
failure, dependent on the time the weapon is out of action.
Consideration will be given to charging magazine malfunctions
as system failures if an excessive number of stoppages occur.

Ammunition failures shall not count as stoppages, but will be
recorded. A thorough failure analysis must, however, indicate

that the incident is in fact ammunition induced.

Broken parts which do not affect weapon functioning will not be
counted.

Barrel performance will be determined separately to its own
criteria.

Inclosure 1, page 1



The malfunctions were categorized as class I (clearable in 10 seconds or
less), II (clearable, but requires more than 10 seconds), III (requires
part or equipment available to operator), or IV (requires part or
equipment not available to operator), in accordance with table IV of
TOP/MTP 3-2-059.

During the FPW Reliability Scoring Conference which was held at Head-
quarters, TECOM, on 22 June 1976 (reference f), various interpretations
were placed upon the above definitions which changed the count of stop-
pages and failures as was previously reported for the PQT-C (reference
c¢). This report therefore updates and supersedes the information con-
tained in reference c, in accordance with the results of the scoring
conference.

Interpretations placed on FPW stoppage and failure definitions by the
Scoring Conference are as follows:

a. The FPW (weapon) was defined to be limited to the smg with
magazine.

b. The terms '"weapon failure" and clearable weapon stoppage" were
used consistently to describe malfunctions.

c. It was determined that in general, stoppages would not be charged
against defective parts unless they occurred within 200 rounds
of a related parts-replacement action. Previously (in reference
c), stoppages occurring outside of the 200-round limit which
were evidently caused by a defective part were charged to
"weapon-repetitive'. Herein, however, PQT-C and PQT-G results
were re-evaluated so that all applicable stoppages occurring
more than 200 rounds prior to a parts replacement action were
each charged to the weapon. Exceptions were made for special
situations where decisions were made during testing to complete
a firing cycle rather than to stop and change a part, and
where replacement parts were not immediately available (see
inclosure 2 for details).

d. It was determined that a need exists to properly categorize
failures of FPW-peripheral equipment (mounting hardware, ex-
haust system, brass-catcher bag, etc) which are not attributable
to the weapon.

e. It was determined that there was a need to define the contents
of the maintenance kit so that parts replacements which occurred
during cleaning operations could properly be defined as non-
chargeable or chargeable. Should replacement of a nonavailable
part be required during cleaning, this is considered a chargeable
failure. For the purposes of this report, it was assumed that
all the broken parts encountered during test would be available
to the operator (although in some instances as part of a sub-
assembly). 1
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In the analysis of stoppages and failures, it was assumed that the ex-
ponential distribution applied. Where statistical comparisons were
done, the significance level was 0.05.

The brass catcher bags, weapon-exhaust evacuation systems, and FPW-
mounting hardware used in this test were supplied by the MICV contractor.
The FPW mounting hardware was different from that used during the FPW
DT I, although a ball-and-socket mounted in the side of the MICV at

each firing position was still employed. For the M3Al smg, the muzzle
was inserted into an axial through-hole in the ball, and was restrained
in that position by a multistrand wire which was looped around the maga-
zine part of the smg and anchored to the vehicle socket. The XM231l smg
muzzle was also inserted into a hole in the ball for mounting, but was
restrained therein by insertion of a detented linchpin inserted into a
clevis welded on the ball, with a mating lobe which was welded on the
smg barrel (figure 2 of inclosure 3). Neither of these restraining
devices was satisfactorily durable, as noted herein.

Throughout all testing reported herein, all-tracer ammunition (M196,
5.56-mm and M26, caliber .45) was utilized. This is in contrast to most
previous FPW testing, which utilized a 1- and l-ball and tracer car-
tridge mix.
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2. TECHNICAL PERFORMANCE

2.1 RELIABILITY AND ENDURANCE TESTS

2.1.1 Objective

The objective was to demonstrate the functioning reliability and endurance
characteristics of the test weapons.

~

a. The

are:

1)

2)

3)

4)

5)

6)

2.1.2 Criteria

currently approved FPW criteria applicable to this subtest

The MICV FPW must have the capability to fire at a rate

of 50 to 70 rounds per minute for 15 minutes without
appreciable wear to the barrel or damage to other com-
ponents. The MICV FPW must be designed to permit a barrel
change in 1 minute or less. This barrel change, if neces-
sary, must be accomplished in climatic categories 1 through
7 of AR 70-38, using only those tools authorized in the
operator's maintenance kit or in the on-vehicle equipment
for the MICV (para 1b(6), annex V, FPW, to MN for MICV).

The MICV FPW must possess a barrel service life of 8000 to
10,000 rounds (para 1b(7), annex V, FPW, to MN for MICV).

The MICV FPW must have no more than 10 stoppages, clearable
within a total time of 200 seconds, within the initial 1ife
of 10,000 rounds. A stoppage is an unintended interruption
of firing (weapon fails to feed, extract, or eject; does
not include parts replacement) (para 1b(8), annex vV, FPW,
to MN for MICV).

The MICV FPW must not require adjustment of headspace and
timing (para 21, annex V, FPW, to MN for MICV).

The MICV FPW must be constructed in such a manner to per-
mit the operator to grasp and fire the weapon using one

hand only; provision should also be made to preclude loose
brass from collecting on the floor of the vehicle for safety
reasons (para 2p, annex V, FPW, to MN for MICV).

The MICV FPW shall have 0.91 to 0.93 probability of com-
pleting the firing of 750 to 1050 rounds in 15 minutes
without a parts failure (para 3i, annex V, FPW, to MN for
MICV). For the purpose of this portion of the MN, a failure
is defined as stoppages or parts replacements in excess of
those allowed in items 1b(7) and 1b(8) of the MN (items

2) and 3) above) (para 31, annex V, FPW, to MN for MICV).

Ak
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b. A review of FPW reliability requirements, as prepared at
ARMCOM, recommended the reliability and usage requirements be
changed, as follows:

1) The MICV FPW shall have as a MAV a MRBF of 4500 rounds and
as a BOC, 8000 rounds MRBF.

2) The MICV FPW shall have as a MAV a MRBS of 2000 rounds and
as a BOC, 4000 rounds MRBS.

3) The initial life of the weapon shall be 10,000 rounds.

4) The PQT-C MRBF goal will be 4600 rounds. This criterion
is based on the development acceptance in-process review,
reliability, availability, and maintainability (DEVA IPR
RAM) growth discussion, which indicated the need of demon-
strating an MRBF of this value during DT II to obtain 8000
rounds by DT III.

5) The PQT-C MRBS goal will be 1000 rounds. This criterion
is based on the current approved MRBS value.

6) The barrel service-life requirement of 8000 to 10,000
rounds will be addressed during PQT-C and PQT-G.

The above criteria are used in place of the criteria in paragraphs 2.1.2al),
2), and 6), although they have not yet been finally approved. As of

the date of this report, a revised MN is being circulated in draft form
which contains these criteria. The ARMCOM requirements include a firing
schedule of two 300-round cycles at 60 spm in lieu of that stated in
paragraph 2.1.2al).

2.1.3 Data Acquisition Procedure

The methods which follow were taken from TOP/MTP 3-2-059, Hand and
Shoulder Weapons, paragraph 6.2.5.

2.1.3.1 PQT-C Testing. This testing was conducted at APG, to demon-
strate that test materiel has a high probability of performing success-
fully during the PQT-G tests. Data are acceptable for use in the
PQT-G, if the results are satisfactory and there are no design changes.

a. Phase I. Tour test and four control weapons were subjected to
endurance testing from a MICV. Measurements and inspection of
the bores with a borescope were made prior to endurance fir-
ing, and the weapons were disassembled, cleaned, lubricated,
and assembled. Each weapon was fired three 30-round bursts
for the recording of instrumental velocity at 20 feet (6.1 m)
from the muzzle, cyclic rate of fire, and monitoring yaw at a
1000-inch (25.4-m) range target prior to endurance firing.

q!
page 5



The ammunition allocated for monitoring of velocity was condi-
tioned, at +70 + 2°F (+21.1 + 0.1°C) at least 6 hours prior to
firing.

Endurance testing with each of the eight weapons (four weapons
of each type) was conducted as follows:

1) The eight weapons were fired in bursts of six to ten rounds
for a cumulative firing total as follows:

a) Fire 300 rounds at 60 spm.

b) Cool to approximate ambient conditions.
c) Fire 300 rounds at 60 spm.

d) Cool and clean weapons.

e) Steps a) through d) above were repeated for a total of
17 cycles (10,200 rounds) for each weapon.

2) Each weapon was fired one 30-round burst for the recording
of instrumental velocity, cyclic rate of fire, and exhibit
of projectile yaw after the 10th, 13th, l4th, 15th, 16th,
and 17th cycles.

3) After firing each cycle, the weapons were disassembled,
cleaned, inspected, lubricated, and assembled.

4) The bores were measured after the 6th, 12th, and 17th cycles.

5) Each weapon was subjected to magnetic-particle examination
upon completion of this portion of endurance firing,

b. Phase II. Two of the above weapons of each type were fired an
additional 10,000 rounds (approximately) in accordance with the
above schedules, checks, and inspections after replacing com-
ponents (including the barrels) needing replacement at that
time.

2.1.3.2 PQT-G Testing. Four additiornal test and four additional con-
trol weapons were subjected to endurance testing from the MICV. The
method used was iIdentical to that presented in paragraph 2.3.2.3b.

2.1.3.3 Magnetic Particle Inspection. Fourteen XM231 smg were inspected
at the firing intervals shown in table 2.1-1. Thirteen ferrous com-
ponents were inspected by the magnetic particle method and four nonferrous
components by the fluorescent liquid penetrant method for each smg.

These components were assigned referenced no. (1 through 17) and are
identified in figure 1 of inclosure 3. Each different area where a

il
page 6



crack pattern was noted was assigned an identification reference letter
(A, B, C, etc.). These areas are photographically identified along with
an example of a crack pattern in figures 2 through 15 in inclosure 3.
Six mounting ports on the MICV were also inspected using a portable
Parker Research model DA200 contour probe.

TABLE 2.1-1. FIRING INSPECTION INTERVALS FOR
FOUR PQT-C AND TEN PQT-G XM231 SMG

After After
10,200 20,400
Serial No. Before Rds (17 Rds (34

APG US Firing Cycles) Cycles)
1C 5040166 a, c a
2C 5054265 a, c a, b a
3C 5054925 a, c a, b a
4C 5055648 a, c a
1G 5041858 a a
2G 5053010 a a
3G 5053432 a, b a a
4G 5056579 a, b a a

5G 5046368 a

BG 5046998 a
7G 5052275 a
8G 5053472 a
9G 5053772 a
10G 5058210 a

a = Indicates complete smg was inspected.
b = Indicates extra barrels were inspected.
¢ = Indicates replacement barrels with vehicle mounting ball attached

were inspected.

Note: Weapons No. 1C through 4C were utilized during the PQT-C, No.
1G through 4G during PQT-G endurance, and No. 5G through 106
were used during toxic fumes testing (para 2.2).

Fourteen M3A1l smg with thirteen components each were inspected at the
firing intervals shown in table 2.1-2. These components were assigned
reference No. 1 through 13 and are identified in figure 16 of inclosure
3. Each different arca where a crack palttern was noted was assigned an
identification reference letter (A, B, C, etc.). These areas are photo-
graphically identified along with an example of a crack pattern in
figures 17 through 23 in inclosure 3.
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TABLE 2.1-2. FIRING INSPECTION INTERVALS FOR
FOUR PQT-C AND TEN PQT-G M3Al SMG

After After

10,200 20,400
Serial No. Before Rds (17 Rds (34
APG Us Firing Cycles) Cycles)

1C 647129
2C 695562
3C 702341
4C 707619
16 632666
2G 647765
3G 652107
4G 671231
5G 677332
6G 676459
7G 681146
8G 693706
9G 695088
10G 702979

X
X

KX oMW XX X XX

Koo XX X M XX XXX XX

x = Indicates that an inspection was performed.

Note: Weapons No. 1C through 4C were utilized during the PQT-C, No. 1G
through 4G during PQT-G endurance, and No. 5G through 10G were
used during toxic fumes testing (para 2.2).

2.1.4 Results

Detailed results of the reliability and endurance tests are contained in
inclosure 2, and are summarized below. Inclosure 3 contains the results
of the magnetic-particle inspection data, and a summary of the bore
measurements taken on the XM231 smg.

2.1.4.1 PQT-C. Clearable stoppages observed during testing are con-

tained in tables 2.1-3 and 2.1-4. Chargeable failures are summarized
in table 2.1-5,
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TABLE 2.1-3.

SUMMARY OF CLEARABLE STOPPAGE DATA OBSERVED

WITH THE XM231 SMG DURING PQT-C TESTING

No. of Stoppages Attributed to
Weapon Test Rounds Repet- Person-
No. Phase Fired Type Weapon? Inst Ammo itive nel Class
1e I 10,200 FFR 3 I
FBR 1 I
FF 1 I
FJ 11 I
2C I 10,200 FFR 5 T
FJ 2 I
II 10,200 FJ 16 I
FFR 2 I
3C I 10,200 FFR 4 I
FBS 1 I
FJ 7 I
BSIB IT
II 10,200 FJ 13 T
FBR s I
FFR 3 1 K
FF 1 I
4c I 10,200 FFR 3 6 I
FJ 6 I I
4These stoppages are chargeable to the weapon. Magazine-related stop-
pages are included.
FFR = Failure to fire.
FBR = Failure of the bolt to remain to the rear.
FF = Failure to feed.
FJ = Failure to eject.
FBS = Failure of the bolt to sear.
BSIB = Bullet stuck in bore.
TABLE 2.1-4. SUMMARY OF CLEARABLE STOPPAGE DATA OBSERVED
WITH THE M3A1l SMG DURING PQT-C TESTING
No. of Stoppages Attributed to
Weapon Test Rounds Repet-
No. Phase Fired Type Weapon? Mag?® Ammo itive Class
1¢ 10,200 FJ i I
EF I
II 10,200 FJ 1 I
FFR 1 T
FBS Nk 2 I
FF I
See footnote at end of table.
il
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TABLE 2.1-4 (CONT'D)

No. of Stoppages Attributed to
Weapon Test Rounds Repet-
No. Phase Fired Type Weapon® Mag® Ammo itive Class
2C I 10,200 FJ il 9 I
EE 6 I
FBS 1 I
II 10,200 FF 2 I
FBS 43 I
FJ 1 I
3C I 10,200 FF 3 i
FJ 3 I
4c I 10,200 FBC 1 I
FJ 1 I
FF 1 I
FBS 2 I
FFR 1 I
dThese stoppages are chargeable to the weapon.
FBC = Failure of the bolt to close.
TABLE 2.1-5. SUMMARY OF CHARGEABLE FAILURE DATA
OBSERVED DURING PQT-C TESTING
No. of
No. of Charge-

SMG Test  Rounds able No. of Rd on
Type No. Phase Fired Failures Failed Parts Failed Item
M3A1 1C I 10,200 0 -

II 10,200 1 Sear 12,270
2C I 10,200 2 Sear, extractor, sear 7,620, 9,510,
II 10,200 1 11,820
3C I 10,200 0 -
4c I 10,200 2 Magazine, sear 255, 6,740
XM231 1cC I 10,200 1 Ejector spring 7,554
2¢ I 10,200 0 =
II 10,200 1 Charging handle latch 13,080
3C I 10,200 1 Charging handle 9,131
II 10,200 0 &
uc I 10,200 2 Ejector spring, 5,880
charging handle 8,970
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Cyclic rates, velocities, and projectile yaw data that were recorded
during the PQT-C reliability and endurance subtest are summarized in
tables 2.1-6, -7, and -8.

TABLE 2.1-6. SUMMARY OF AVERAGES, STANDARD DEVIATIONS, AND
90% CI'S ON OBSERVED CYCLIC RATES DURING PGT-C TESTS

90% CI, spm
Gun After No. of Avg, 5td Dev, Lower Upper
Phase Type Cycle Rates spm spm Limit Limit
I XM231 Ref 12 979 58.6 9u8 1009
10 4 1152 82,2 1055 1249
13 4 1084 35.3 1043 1126
14 4 1073 27.8 1040 1106
15 L 1061 20.0 1038 1084
16 4 1038 34.0 998 1078
17 4 1058 27.1 1026 1090
M3A1 Ref 12 429 8.2 425 433
10 4 425 8.7 415 435
13 4 426 8.7 416 436
14 4 Lu27 72 419 435
15 4 423 10.5 410 435
16 L u21 11.4 4o8 435
17 4 425 10.7 412 438
II XM231 Ref 6 982 103.7 897 1068
6 2 1040 29.0 o -
10 2 1092 0.0 = B
13 2 1052 315 - -
14 2 1044 13.4 - -
15 2 1070 7.8 - -
16 2 1058 14.1 - =
17 2 1066 18.4 - -
M3Al1l Ref 6 430 1:2 429 431
6 2 L20 0.0 = =
8 2 422 il = A
10 2 24 1.4 = =
13 2 422 1.4 - =
1y 2 423 1.4 = =
15 2 425 2.8 - =
16 2 422 2.8 - =
17 2 423 0.0 # =
Ref = Reference (at start of test).
1
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TABLE 2.1-8. SUMMARY OF YAW DATA OBTAINED AT 1000 INCHES
(25.6 METERS) DURING PQT-C ENDURANCE TESTING2

No. of Observed Projectile
Yaws (2 15°)
XM231 SMG No. M3A1 SMG No.
Cycle No. 1C 2C 3C 4C 1C 2C 3C uC

Phase I

Initial .
10 0
13 0

14 2

0
0
0

Lo B o oo B o B o

15
16
17

HFoOrHROOOW®
WHWoOMFEMNDKH
oWl =N
[o 1 e R s T s B s i e e
lelieleNeNoeleNe
coocoocooo

o

Phase I1I

1]
I
®
I
I
I

dinitial e 00 0 =
6 By ESREL S
8 sacgalagt -
10 3
13 L
14 -
15 -
16 -
17 2

O Qo o0 o
1
OO COoOOoOCOoOo0
COoOO0OCOoOOoOQCO0O
I
1

@Initial data are for three 30-round targets; data for the remaining
cycles are for one 30-round target.

bThe three yaws occurred on one target.

CData lost due to high winds.

dxM231 smg were rebarreled before the start of phase II.

©Yaw data were not required since the weapons were not rebarreled.
fyaw data were not recorded at this time since the schedule for new
barrels was followed.

2.1.4.2 PQT-G. Clearable stoppages observed during testing are sum-
marized in tables 2.1-9 and 2.1-10. Chargeable failures are summarized
in table 2.1-11.
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TABLE 2.1-9. SUMMARY OF CLEARABLE STOPPAGE DATA
OBSERVED WITH THE XM231 SMG DURING PQT-G TESTING

No. of Stoppages Attributed to
Weapon Test  Rounds Repet-
No. Phase Fired Type Weapon?@ Mag® Ammo Part itive Class
1G I 10,329 FJ 29 T
FFR 2 1 I
FF 1 5 I
2G I 10,200 FBR 1 2 I
FJ 13 1 3 I
FFR 2 I
FE 2 I
3G I 10,200 FBR 2 I
FJ 40 I
FFR b T
FF 1 2 I
LI 10,200 FJ 27 1. L I
FF 4 I
4G I 10,200 FFR 4 I
FJ 6 I
FF 1 I
IT 10,200 FJ 15 58
dThese stoppages are chargeable to the weapon.
TABLE 2.1-10. SUMMARY OF CLEARABLE STOPPAGE DATA OBSERVED
WITH THE M3Al SMG DURING PQT-G TESTING
No. of Stoppages Attributed to
Weapon Test Rounds Repet-
No. Phase Fired Type Weapon? Mag® Ammo Part? itive Class
1G I 10,200 None
2G I 10,200 None
3G il 10,200 FJ 1 I
FBS 1 I
2% 1 I
IT 10,200 FJ 1 1 5 I
FBS I I
uG I 10,200 None
TTi 1045260 FF 1 1 I
FBS 2 I
FJ 8 I

4These stoppages are chargeable to the weapon.
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TABLE 2.1-11.

DATA OBSERVED DURING PQT-G TESTING

SUMMARY OF CHARGEABLE WEAPON FAILURE

No. of
No. of Charge-
Weapon Gun Test  Rounds able No. of Rd on
Type No. Phase Fired TFailures Failed Part Failed Item
M3AL 1G I 10,200 0
2G i 10,200 0
3G i 10,200 2 Magazine, sear 14, 5,790
II 10,200 0
4G I 10,200 0
II 10,200 2 Magazine, extractor 2,048, 16,268
XM231 1G I 10,329 2 Gas tube assy, mag- 5,709, 906
azine
2G I 10,200 1 Ejector spring 9,270
3G I 10,200 1 Trigger pin snap 1,312
IT 10,200 L ring, magazine, 2,744, 18,504
gas tube, bolt, 19,389, 8,838
ejector spring
4G i 10,200 0
II 10,200 0

Cyclic rates, velocities, and projectile yaw data that were recorded
during the PQT-G reliability and endurance subtest are summarized in
tables 2.1-12, 2.1-18, &6d 2.1-1F;

TABLE 2.1-12.

AND 90% CI ON CYCLIC RATES DURING PQT-G TESTS

SUMMARY OF AVERAGES, STANDARD DEVIATIONS

90% CI, spm
Weapon After No. of Avg, Std Dev, Lower Upper
Phase Type Cycle Rates spm spm Limit Limit
I XM231 Ref 12 1045 22.4 1033 1056
10 b 1093 25.0 1064 1123
13 4 1128 28.9 1094 1162
14 4 1131 172 1111 1151
5 L 1124 28.0 1091 1156
16 L 1117 28.8 1083 1:1:51
17 4 1127 29.9 1082 1162
M3A1 Ref 12 431 16.4 422 Lyo
10 4 432 5o 426 438
13 4 433 3 427 437
14 4 433 2.9 430 437
15 b 433 3.0 430 437
16 4 432 3.3 428 435
17 4 432 2.5 429 435
1:
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TABLE 2.1-12 (CONT'D)

90% CI, spm
Weapon  After No. of Avg, Std Dev, Lower Upper
Phase  Type Cycle Rates spm spm  Limit Limit
II XM231 Ref 6 1062 79 1055 1068

2 2 11186 6.4 - -

L 2 1140 46.7 - -

6 2 1044 14.8 - -

8 2 lo84 o - -

10 2 1108 1.4 - -

13 2 1100 71.4 - -

1y 2 1130 31.8 - -

15 2 1098 60.1 - -

16 2 1116 62.9 - -

17 2 1166 1.4 - -

M3Al Ref 6 L2y 21.6 4Lo7 Ly2

2 2 427 1.4 - -

4 2 428 251 - -

6 2 430 <35 - -

8 2 429 1.4 - -

10 2 42y 2.1 - -

13 2 430 7 - -

14 2 L28 2.8 = -

15 2 430 5.0 - -

16 2 426 0.0 - -

17 2 428 1.4 - -

Ref = Reference (at start of test).
1
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TABLE 2.1-14. SUMMARY OF YAW DATA OBTAINED
AT 1000 INCHES (25.6 METERS) DURING PQT-G
ENDURANCE DATA®

No. of Observed Projectile
Yaws (> 15°)2
XM231 Smg No. M3Al Smg No.
Cycle No. IG 26 3G 4G 16 26 3G 46

Phase 1
Initial gf Bt @ane g g e © )
10 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0] 0 0 0 -
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 1 0 0 0 0 0 0
Phase II
Initial - - 0 0 - - 0 0
6 - - 0 0 - - 0 0
8 - - 0 0 - - 0 0
10 - - 0 0 - - 0 0
13 - - 0 0 - - 0 0
14 - - 0 0 - - 0 0
15 - - 0 0 - - 0 0
16 - = 0 0 - - 0 0
17 - - 0 0 - - 0 0

aInitial data are for three 30-round targets; data for the remaining
cycles are for one 30-round target.

2:1.5 Analxsis

2.1.5.1 PQT-G. Results are analysed as follows:
a. Point estimates and confidence intervals (CI) on the MRBS which

are charged to the weapon and the MRBF are contained in tables
2.1-15 (XM231 smg) and 2.1-16 (M3Al smg).
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Various statistical tests were performed at the 5% level, to
determine the extent to which the results of phases I and II
might be significantly different. The following comparisons
were made:

1) MRBS for each of the two samples of each smg type which were
subjected to testing in both phases I and II.

2) MRBF, compared as noted above.

3) MRBS for all of phase I (within smg type) compared to phase
IT.

4) MRBF, compared as noted above.

There were no significant differences noted with regard to
these comparisons, for the M3Al smg. For the XM231 smg, the
MRBS for gun No. 2C during phase I (1457) was significantly
greater than for phase II (567), and the overall phase II

MRBS for all guns (567) was significantly less than the overall
phase I MRBS (907). No other significant differences were de-
tected.

There is considerable interest in the effect the brass catcher

for the XM231 smg has on the reliability of the weapon, especially
as it affects the frequency of FJ's. FJ frequencies observed
during the PQT-C are contained in table 2.1-17.
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For each XM231 smg and test phase, as well as over all XM231 smg
and test phases, the following comparisons were made:

1) Phase I MRBFJ versus phase II MRBFJ.

2) Phase I MRBFJ with brass catcher only, versus phase II
MRBFJ with brass catcher only.

3) Phase I MRBS excluding FJ versus phase II MRBS excluding
FJ.

4) Overall MRBFJ with brass catcher, versus overall MRBFJ
without brass catcher.

Table 2.1-18 summarizes the results of these significance tests, denoting
significant differences where they occurred. In those instances where
entire categories (subparagraphs 3 and 4 above) contained no significant
differences, they are noted in the tables. Otherwise, if no note is
present where a comparison is indicated, no significant difference was
found.

TABLE 2.1-18. RESULTS OF SIGNIFICANCE TESTS (5% LEVEL)
PERFORMED USING XM231 SMG CLEARABLE-STOPPAGE DATA

Stoppage Rates

MRBFJ
MRBS All  Using the Without the
Weapon Test Incl Excl  Rounds Brass Brass
No. Phase FJ FJ Fired Catcher Catcher
1C I 600 1700 927 873 a-
2C I 1457 boouo ©5100 cu800 a-
II 567 5100 638 638 d-
3C I 850 boouo 1457 1371 a-
II 567 2040 785 785 d-
4C I 1133 3400 1700 1600 a-
All I 907 Db2147 ©1569 c1477 a-

1I 567 2914 703 703 d-

aMRBFJ cannot be calculated as no FJ malfunctions occurred. In all
these instances, no significant differences was detected between with
brass catcher versus without brass catcher with respect to MRBFJ.

bphase I MRBS was not significantly different from phase II MRBS.
®Phase I MRBFJ was significantly higher than phase II MRBFJ.

dNo firing was done without the brass catcher during phase II.-
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2.1.5.2 PQT-G. Results are analyzed as follows:

a. Point estimates and CI's on the MRBS (weapon-chargeable) and
MRBF (weapon-chargeable) are contained in tables 2.1-19
(XM231 smg) and 2.1-20 (M3Al smg).

b. The statistical tests described in paragraph 2.1.5.1bl) through
4) were repeated with the data contained in tables 2.1-19 and
2.1-20. No significant differences were found with the M3Al
smg. For XM231 smg No. 3G only, the phase II MRBS was signi-
ficantly greater than the MRBS of phase I. No other significant
differences were found.

c. FJ frequencies observed with the XM231 smg during the PQT-G are
contained in table 2.1-21.
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For each XM231 smg and for each test phase and over all guns
and phases the following comparisons were made using procedures
for comparing two means from exponentially distributed random
variables.

1) Phase I versus phase II, relative to MRBEFJ.

2) Phase I versus phase II, with brass catcher only, MRBFJ;
without brass catcher, MRBFJ.

3) Phase I versus phase II excluding FJ', MRBS.

4) With brass catcher versus without brass catcher, MRBEFJ.
Table 2.1-22 summarizes the results of these significance tests.
The table denotes where significance differences occurred. All

comparisons above were made; if not footnoted, no difference
was detected.

TABLE 2.1-22. RESULTS OF SIGNIFICANCE TESTS (5% LEVEL)
PERFORMED USING XM231 SMG CLEARABLE-STOPPAGE DATA

Stoppage Rates

MRBFJ
MRBS All Using the Without the
Weapon Test Incl Rounds Brass Brass
No. Phase FJ Exel FJ Fired Catcher Catcher
16 I 323 3443 356 211 a,b _
2G I 510 1457 785 690 1100
3G I 208 1133 255 185 b3po0
II 378 ©C.d - 378 € 356 a .
4G T 927 2040 F1700 1250 S
IT 680 ©C»d - 680 640 a -
All I 365 1705 465 330 b3300
IT  uge 4 - 486 e 457 4 s

AMRBFJ cannot be calculated as no FJ malfunctions occurred.

bMRBFJ without brass catcher significantly higher than MRBFJ with
brass catcher.

CMRBS cannot be calculated as no malfunctions other than FJ occurred.
dphase II MRBS excluding FJ's significantly higher than that of
Phase I.

€Phase II MRBFJ significantly higher than that of Phase I.

fPhase I MRBFJ significantly higher than that of Phase II.

2.1.5.3 Combined Data (PQT-C and PQT-G). The combined MRBS and MRBF
data are contained in table 2.1-23. The MRBFJ data are contained in
table 2.1-24. These data are presented for information, i.e., without
inference that the data presented are statistically combinable.

1
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2.1.5.4 Analysis cf FFR Malfunctions with the XM231 Smg. Table 2.1-25
gives a summary of the occurrence of FFR stoppages throughout reliability
and endurance testing of the XM231 smg.

TABLE 2.1-25. FFR MALFUNCTIONS OCCURRING
WITH THE XM231 SMG

No. of
Test Rounds No. of
Type Phase Fired FFR
PQT-C I 40,800 17
II 20,400 5

Both 61,200 22

BQT=G <~ L 40,929 12
II 20,400 0

Both 61,329 12
The point estimate and two-sided 80% CI on mean rounds between failure-
to-fire stoppages (MRBFFR) are given in table 2.1-26.
TABLE 2.1-26. MRBFFR SUMMARY FOR THE XM231 SMG
MRBFFR, rd

Test Point 80% CI
Type Test Phase Estimate Lower Upper

PQT-C I 2400 1728 3407

TT 4080 2200 8386

Both 2782 2087 3768

PQT-G I 341l 2302 5228
II 2 8860 a -

Both 5111 3449 7833

a . : “WE :
When no failures occur the upper confidence limit cannot be estimated.
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Certain comparisons of MRBFFR were made. The results of these comparisons

were:
a.
b.
C‘

20 T

There was no significant difference between phases I and II,
PQT-C.

The phase II MRBFFR was significantly higher than that of phase
I for the PQT-G.

There was no significant difference between the PQT-C and PQT-G
for phase I and for phases I and II taken together. For phase
IT, however, the PQT-G MRBFFR was significantly greater than
that of the PQT-C.

Discussion. Criteria contained in paragraph 2.1.2 are evaluated

as follows:

d.

Barrel Life (para 2.1.2a2) and 2.1.2b6)). The useful barrel
life was considered to be ended, as specified in paragraph
6.2.21c of TOP/MTP 3-2-045 (reference h), if 20% or more of

the rounds in a burst exhibited yaw of 15° or more, or if the
mean velocity of a burst dropped 200 fps (61 mps) or more below
the mean velocity of the initial burst fired from the weapon.
An inspection of the data in tables 2.1-7, 2.1-8, 2.1-13, and
2.1-14 provides the following information. During the PQT-C,
six XM231 smg barrels and two M3Al smg's were fired to 10,200
rounds each and two M3Al smg's were fired to 20,400 rounds

each without the occurrence of a barrel failure (the two XM231
smgs which entered phase II were rebarreled at the start of
phase II; in the PQT-G, none of the M3Al smg's were rebarreled).
Inspection of the PQT-G data indicates that for XM231 smg No. 3G,
the velocity drop requirement was slightly exceeded after
cycles 15 (19,200 rounds fired) and 16 of phase II, but was not
exceeded after cycle 17 of phase II. For XM231 smg No. 4G, the
velocity drop requirement was met after 20,400 rounds. The
other two XM231 smg's and all the XM231 smg's tested in the
PQT-G were within the velocity-drop tolerance after firing
10,200 rounds. All the yaw data (PQT-C and PQT-G) were ac-
ceptable.

The barrel life criterion is considered met for both smg types.

MRBS (paragraphs 2.1.2b2) and 2.1.2b5)). The XM231 smg had an
observed overall MRBS of 521; the M3Al smg, 3600 (table 2.1-23).
For PQT-C testing the XM231 smg MRBS was 907 for phase I, 567
for phase II, and 756 overall (table 2.1-15); the M3Al smg

MRBS was 1943 for phase I, 2914 for phase II, and 2186 overall
(table 2.1-16). For PQT-G testing the XM231 smg MRBS was 365
for phase I, 486 for phase II, and 398 overall (table 2.1-19);
the M3Al smg MRBS was 20,400 for phase I, 5100 for phase II,
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and 10,200 overall (table 2.1-20). Therefore none of the MRBS
goals as specified in paragraphs 2.1.2b (PQT-C goal of 1000,
MAV of 2000, and BOC of 4000) were met by the XM231 smg, nor
was the BOC goal consistently met by the M3Al smg.

The observed MRBS of the XM231 smg was adversely affected by
the frequent occurrence of FJ, and to a lesser extent FFR
during testing. There were indications that these FJ's were
largely caused by the design of the brass catcher bag for the
XM231 smg (the M3Al smg had a differently designed brass
catcher bag which apparently did not create a spinback problem);
therefore, 16,800 5.56-mm rounds (13% of the total) were fired
without utilizing the brass catcher. The MRBFJ increased from
584 with the brass catcher to 4200 without the brass catcher
(table 2.1-24). It is therefore clearly indicated that the
brass catcher is the major contributing cause to the occurrence
of FJ's in the XM231 smg. The lack of a suitable brass catcher
bag for the XM231 smg is considered a shortcoming (of the MICV).

MRBF (paragraphs 2.1.2b2) and 2.1.2b2)). The XM231l smg had an
observed overall MRBF of 9425; the M3Al smg, 12,240 (table
2.1-23). For PQT-C testing the XM231 smg MRBF was 10,200

for phase I, 20,400 for phase II, and 12,240 overall (table
2.1-15); the M3AL smg MRBF was 10,200 for phase I, phase II,

and overall (table 2.1-16). For PQT-G testing the XM231 smg
MRBF was 10,232 for phase I, 5100 for phase II, and 7666 overall
(table 2.1-19); the M3Al smg MRBS was 20,400 for phase I, 10,200
for phase II, and 15,300 overall (table 2.1-20). The MRBF goals
as specified in paragraphs 2.1.2b (PQT-C goal of 4600, MAV of
4500 and BOC of 8000) were all considered to be met by both
smg's.

The procedures specified in paragraph 1 for replacing worn or
damaged parts during periods of scheduled maintenance acted as
an "equalizer" between the two smg types. During the PQT-C

and PQT-G (combined) 21 parts were replaced during scheduled
maintenance of the XM231 smg or parts which were found to be
worn out at the completion of testing (not counting barrels or
upper receiver assemblies); only six parts were replaced during
scheduled maintenance of the M3Al smg. These parts were not
included as failures in the MRBF calculations.

Other criteria (para 2.1.2a5), and 2.1.2b3)). These criteria
were considered to be met, insofar as they were evaluated.
The design of the weapons precludes adjustment of headspace
and timing. The weapons could be grasped and fired with cne
hand, when mounted. Brass-catcher bags were provided; these
were effective in containing ejected cartridge cases. Both
weapons were considered to have an initial 1life of 10,000
rounds or more.

page 35



Safety. No weapon-related safety problems were encountered,
although failures of the weapon restraints for the XM231 and
M3Al smg provided by the vehicle contractor were noted during
PQT-G testing as noted in inclosure 2. For this reason, addi-
tional safety wires, to hold the weapons positively in the
mounts (should the mount restraints fail) were fabricated at
APG and used for the remainder of the testing. Additional
safety features of this type should be employed in using the
FPW, until a more suitable mount for the FPW is designed and
proven. The lack of a suitable mounting method for either smg
type is considered a deficiency.

An ammunition-related safety problem occurred in the PQT-C
while firing 5.56-mm M196 tracer cartridges from the XM231
weapon. An FFR stoppage was observed; an investigation indicated
that the cartridge primer had been struck and had functioned,
but the projectile had lodged in the weapon bore about 1-1/16
inches (27 mm) forward of its normal seated position. There
was no indication of unburned propellant or propellant residue,
although the tracer mix had burned and blackened the mouth

area of the case. An informal investigation was performed by
a I'rankford Arsenal representative and it was concluded that
the cartridge had not contained a propelling charge.

The above incident is classified as category III - Critical

in accordance with MIL-STD-882; if another cartridge had been
chambered and fired behind the stuck projectile, it could have
caused a hazardous weapon failure. As previously noted, the
incident was ammunition-related and therefore was not charge-
able to the XM231 smg. Also, it occurred in the PQT-C, not
the PQT-G.

FFR Stoppage. The other significant type of stoppage (in
addition to the FJ) noted with the XM231 smg was the FFR; 22
FFR occurred at an observed frequency of one every 2782 rounds
during the PQT-C. During the PQT-G, an improved MRBFFR of 5111
was observed, with no FFR noted during phase II of the PQT-G.
This observed frequency of occurrence will not cause a failure
to meet the MRBS MAV requirement; however, due to the inertial
(striker-fired) mechanism design of the XM231 smg the incidence
of FFR could increase substantially at low temperature if the
energy available to fire the cartridge is marginal during
temperate-zone (i.e., range-ambient) conditions.

Comment on Maintainability. Although the maintainability
subtest of the PQT-G was not conducted during this reporting
period, required maintenance functions were accomplished during
the subtests as reported herein. The following comment on the
maintainability of the XM231 smg is offered. The ability of

the typical operator to identify incipient failures of components
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as readily as was done during the subject tests and to make
repairs with the equipment and facilities which are likely to
be available to him in the field, is somewhat questicnable.
Therefore it is quite possible that in actual field experience
with the XM231 smg, there will be a greater incidence of
chargeable failures than is reported herein.

2.2 TOXIC FUMES

2.2.1 Objective

The objective was to identify hazardous toxic fumes (either carbon
monoxide (CO) or ammonia (NH;)) concentrations that may be produced in
the driving and operating compartments of the MICV due to firing of

the FPW.

2.2.2 Criterion

The MICV FPW must not permit toxic fumes within the vehicles that are
above the levels established in accordance with USAHEL STD S-2-64A,
when all MICV weapons are fired simultaneously (para 2q, Annex V, FPW
to MN for MICV).

2.2.3 Data Acquisition Procedure

The method that follows was taken from TOP/MTP 2-2-614, Toxic Hazards
Test for Vehicles, paragraphs 6.1 and 6.2.2.. Firings were conducted

by simultaneously firing all six FPWs, ten 30-round magazines each in

6- to 10-round bursts, within a 3-minute period. The MICV gas-evacuation
system was in operation during firings with the XM231 smg; testing with
the M3Al smg was done both with and without the gas-evacuation system
operating. The brass catchers for the M3Al smg were modified at APG so
as to be compatible with the gas-evacuation system.

During the testing, the vehicle engine was on idle, with all hatches
closed and the crew vent fans both set on "Hi". Surface meteorological
data were obtained hourly during the test. Both CO and NH, samples
were drawn continuously from the following locations during each firing
sequence:

a. Right rear (side) FPW.

b. Left forward FPW.

c. Left rear (side) FPW.

d. Right forward FPW.
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CO samples were monitorized by four Lira model 200 and analyzers; NH
was measured utilizing four Billionaire analyzers.

2.2.4 Results

The average peak CO and NH, concentration data are in table 2.2-1. The
detailed results of CO and NH, measurements are in inclosure 2. Sur-
face meteorological data are also in inclosure 2. The lengths of the
firing cycles varied somewhat because of weapon malfunctions, which, on
occasion, resulted in one or two weapons continuing to fire sporadically
after the other had finished. The approximate lengths of each firing

cycle are in inclosure 2, together with the total number of rounds
fired for each trial.

page 38




-7 _ 1-T
Cap (s 4 To) 7 05 = 3y (T+Fo + To)z/T I 00T
Tl T-u

ST S93NUTW UT dWT3 dansodxs jusTeaTnbs jo uorjewrxoudde poocd ATATE] VY,

‘POSN S}UBWAJINSESU PUR UOTIRIUSWNIISUT 9yl J0J 3TqeRITNS poyisu
JudTUSAUCD Aue Aq opew aq Aew TeIZ23UT 9y} JO UOTIENTEA® ajeurxoadde uy ‘UOTIRJIZS3IUT TeOTIATRUR JOJ aTqelIns
WJIOF TBOTIBPWAYIBW B UT JOU ‘SIUSWSJNSESW 833J0STD SB J0 Jurpacdsd drals e se oTqelrea® ATqeqoad ¢(1°0) Teads)

-UT aJansodx® 8yl J9AO 3 BWT} Te2d JO UOTIOUNZ B ST (3)O UOTIRJJUIOUOD oYl ‘'AOBANOOR JO 29439p STqeUOSPad B 03

(o]
Ip(3)o m oot

3 Teagdalur a1TUTILp 9yl
@lenTeas TTIM 1BY] BUO G PTROUS SUOTITPUOD JUSTSUBRI] Japun vmpsmmms mcoHumapnmucoo J0J 8uwT3} aansodxs jusaTeatnbs

durandwod J0F poyzdw YL, :SMOTTOF SB pPo3eiIsed ‘GLET JOqUeDad 6 ‘hT9-2-Z JOL 1JBJp UT poyldu ayj £q pejeTnoTe)q

Mdd PIEMIO IUSTY a
Mdd @PTS Jdead 1397 9]
Mdd paemdogz 3397 g
Mdd 2PTS Jead ysTy v
UoT3EO07] 2p0O) UOTITSOJ e
wdd
0 0 0 0 S > 0 0 0 €¢ S> LE L ‘uorjeajusouod €y wnutxey
Sanoy tg yoes
T°TZ S°LE 0°6E 0°92 0§ S'TT L'6 €79 0"t L'S 6°€ 0"t saansodxa aTqeMOTTe WNUTIXey
Sajnutu
S§8°¢ 09°T HS'T T€°C 00°CZT €2°S 02°9 2S'6 2°ST LS'OT TG°ST ST ST ¢ (2UT3 dansodxe juareATnd]
wdd ‘uotjiea:y
0TT 56 he 68 LhE 612 1€  8th S90T 0€S 086 0ZL -U20uod () WNUWTXEW IFBIBAY
'00
008T 899T Z8LT PoJdII Spunod Jo -of 28eJdsAy
NO NO NO NO Jd30 130 J30  ido NO NO NO NO ua3shks Jd01BNORAR-SBS M4J
a 0 g v a 2 g y a 0 g Y pUoT1Tsod Mea)
Bus TVEl 3ug TVER Bug TEZHX OT3}STa230BIRY)

BlEQ

SINIWRINSYIN NOILVMLNIONOD EHN ANV 00 J0 AYVHHAS ‘T-2° 3174Vl

page 39



u"SeINUTW (6g JC urqoT3owsydixoqaeo o SITT ITey
‘potaed Janoy-fg B J0F SOINUTW (g PPSOX? J0U PTNOYS SaUTI aansodxe qusTeatnbs eaT3ET
‘sauT} sansodxs jusTeAInNbe 03 pe9jdsAucd ade jusdodsd Jo UOTIRANp JBSSAT JO sadansodxe oTdTITNH,

B UO paseq ST STY]L
-nuno ayg,

*SUOT]BJIaPTS
-uod TeoT3oead UTYITMA STqISsod Se d8JeT sk 2q PINOYS (3°0) TBAILIUT 9Y]} J8A0 u sjutod SUT] JO JSqUOU BYL,

“(T-u)/a= 2 [ bue
‘(1°0) TeAde3UT BT} 3ansodxs JUsTSURd]l 3y} JSAO
sjutod swtl peoeds ATTenbs u 1B POpPICOSI JO pIANSESW *jusodad UT UOT3BJIIUSDUOD 3ansodxa Tenioe = ) adasyM

(T,INOCD) T-C'T 3TGVL

page 40



2.2.5 Analysis

The analysis is based on the criteria in draft TOP 2-2-61k, Toxic
Hazards Tests for Vehicles and Other Equipment, 9 December 1975, as
restated in table 2.2-1, because the referenced criteria in paragraph
2.2.2 do not provide emergency limits for single exposures or a
specific method for analyzing multiple exposures to CO concentrations.
The method of data analysis in the TOP is more restrictive than a
literal interpretation of the referenced criteria.

The maximum number of rounds that can be safely fired by a single crew

within a 2u4-hour period, together with the ammunition stowage capacity
for each type of weapon, is in table 2.2-2.

TARLE 2.2-2. FIRING LIMITATIONS AND AMMUNITION STOWAGE CAPACITY

Gas Ammo
Evacua- Avg No. Max Allow. Stowage
tion of Rds Expos/24 Rd/Crew Capacity,
Weapon System  Fired Hr 24 Hr vd. 0
vM231 (5.56-mm) On 1,782 3.9 6,950 2,400
13A1 (.45 caliber) Off 1,668 5.0 9,340 4,000
M3ALl (.45 caliber) On 1,800 Ll 37,980 4,000

Based on the interpretation of results in table 2.2-2, an MICV crew

can safely fire from 20% to uu46% more ammunition from the M3A1 smg than
from the XM231 smg in a 2u4-hour period, depending on whether or not the
gas-evacuation system is utilized.

Both weapon types, as tested, meet the more stringent criteria in
draft TOP 2-2-61u4 with respect to CO and NHj.

It is likely (although not known) that firing the XM231 smg without the
gas-evacuation system would pesult in hazardous levels of toxic gases;

however, it is assumed that the gas-evacuation system will be in
operation during all firings.

Because the concentrations of NHg in the exhaust gases are slight compared
to the CO concentrations, the NH3 will not be a hazard to the crew members
during any allowable exposure to the CO.
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2.3 NOISE LEVEL

2.3.1 Objective

The objective was to determine the noise-level characteristics when
firing the test and control weapons.

2.3.2 Criterion

Firing of the MICV FPW must not expose personnel inside the carrier to
a noise level in excess of that established in MIL-STD-1474 (MI)

(para 2r, Annex V, FPW to MN for MICV). (Applicable impulse noise
limits are identified by the expected number of daily exposures and

the type of hearing protection required for use. Table 6 of MIL-STD-
1474 (MI) identifies the required hearing protection for the respective
impulse noise limits and the expected number of daily exposures; the
corresponding peak levels and "B" duration values are in figure 3 of
MIL-STD-1474 (MI). Impulse noise shall not exceed the limits specified
for limit W as shown in table 6 of MIL-STD-1474 (MI). Limit W meets
the unprotected exposure criteria of TB MED 251. Limits X5 ¥y lop 2,
for which hearing protection is mandatory, shall be selected only if

it can be clearly documented that the cost of reducing the noise level
to that specified for limit W is prohibitive or that system effective-
ness will be seriously degraded by reducing the noise level to that
specified for limit W. Limit W, Y, or Z shall be selected only with
the approval of the procuring activity subject to reduction of the
level to the lowest value consistent with the state-of-the-art and

the cost and effectiveness factors noted above. Impulse noise levels
above limit W (i.e., anything greater than 140 dB) require hearing
protectors for any number of exposures each day. To be acceptable for
use under the impulse noise-limit category selected in paragraph 5.4.1.1
of MIL-STD-1474 (MI), the peak pressure level and "B" duration of a
single noise exposure shall be below the appropriate impulse noise
requirement, as shown in figure 3 of MIL-STD-1474 (MI).

2.3.3 Data Acquisition Procedure

The method was taken from TOP/MTP 3-2-811, Noise and Blast Measurements,
paragraphs 6.2.2, 6.2.2.1a(1l) (with the weapon mounted and the sensor
in vehicle), and paragraph 6.2.2.1g, as modified by MIL-STD-1474 (MI).

Transient-noise-level characteristics were determined during the firing
of the test and control FPWs from the MICV. Each weapon was mounted
and fired singly from the vehicle for the test, in accordance with the
approved test plan.

The MICV was positioned with the right side facing downrange. No re-
flecting surfaces were within 50 feet (15.4 meters) of the vehicle or
the recording microphones. The microphones were mounted in positions
simulating the following ear positions: driver, gunner, shooter, and the
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aft-most person on the left side of the vehicle. Noise levels at the
driver and gunner ear positions were measured under two separate con-
ditions. Reference to the gunner indicates the turret gunner, not the
FPW shooter. One simulated the position of these crewmen when they
were seated low in the vehicle with the hatches closed; the other simu-
lated the position of their heads protruding above the open hatches.
The other personnel positions were not changed since their relative
ear positions do not vary according to whether the hatches are open

or closed. A microphone was also placed 25 feet (7.6 meters) to the
rear of the vehicle to simulate the ear position of the driver of an
adjacent vehicle. The rear door and ramp of the MICV remained closed
during testing.

The weapons were mounted one at a time on the right side of the MICV,
in the aft-most FPW gun port. Five single-shot rounds were fired from
each weapon with the hatches open and again with the hatches closed.
Microphone outputs were recorded on a multichannel magnetic-tape re-
corder. The data were later transcribed to oscillogram form for re-
duction.

The instrumentation consisted of:
a. Magnetic-tape recorder, Sangamo Sabre III. The frequency
response was 80 kHz and the tape speed of the recorder was 60
inches per second (1.5 m/s).

b. Two-channel power supply, Bruel & Kjaer, type 2803.

¢. One-quarter-inch-diameter (6.3-mm) microphones, Bruel & Kjaer
cartridge type, model 4136.

The instrumentation was calibrated (by the voltage-substitution method)
in the laboratory prior to the test and was checked in the field both
prior to and after the test.

2.3.4% Results

Transient-noise-level data, based on five rounds for each condition at
the specified microphone locations, are in tables 2.3-1 through 2.3-5.
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TABLE 2.3-1. SOUND-PRESSURE LEVELS (SPLS) RECORDED
AT THE DRIVER'S EAR POSITION

Data Data
XM231 Smg " M3Al Smg
NAI! I|BH IIA" HBII
Peak Duration, Duration, R4 Peak Duration, Duration,
dB ms ms No. dB ms ms

nE W

[ RS o

Hatches Open

133 1.0 51.8 1 129 0.8 12.4
133 1.0 35.7 2 129 .7 12.2
132 1.0 47.3 3 129 .7 12.7
1:32 1.1 38.5 y 128 .7 13.0
133 1.0 36.8 5 130 7 12.9
Hatches Closed
121 0.6 94.8 1 110 0.4 62.4
122 148 88.6 2 111 .5 73.3
122 0.4 90.2 3 111 .6 78.0
122 1.2 90.5 4 110 LU 78.8
122 1.2 85.8 5 110 5 77.7
TABLE 2.3-2. SPLS RECORDED AT THE GUNNER'S EAR POSITION
Data Data
XM231 Smg M3Al Smg

o AT g AT g
Peak  Duration, Duration, Rd Peak  Duration, Duration,
dB ms ms No. dB ms ms

v FE W N

g F W

Hatches Open

149 0.6 57.4 1 141 0.5 L.q
149 0.6 uy 5 2 140 0.5 7.8
148 0.6 5.4 3 140 0.5 8.9
149 0.6 39.9 Yy 141 0.6 7.1
148 0.5 4.2 5 141 0.6 8.8
Hatches Closed
127 1.0 98.6 1 121 1.1 65.5
127 0.9 92.7 2 120 0.8 93.6
127 0.8 9L.8 3 122 0.9 93.9
128 1.3 101.4 Ly 121 1.0 97.9
127 0.9 98.9 5 121 0.8 66.7
1
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TABLE 2.3-3.

SPLS RECORDED AT THE SHOOTER'S EAR POSITION

Data _ Data
XM231 Smg M3A1 Smg
'I'!All ﬂB" HAI'I I|Bl|
Rd Peak  Duration, Duration, Rd Peak Duration, Duration,
No. dB ms ms No. dB ms ms
Hatches Open
1 130 0.2 63.6 1 125 0.2 63.6
2 129 5l 57.4 2 125 2 70.8
3 129 i 57:.7 3 124 .1 730
I 130 1 42.6 Y 124 2 76.0
5 129 ok 76.4 5 126 i b 75.1
Hatches Closed
1. 129 0.2 88.4 1, 119 0.6 75.5
2 129 o 85.5 2 115 U 95.2
3 130 T 87.0 3 117 .6 88.3
(I 129 2 88.9 4 117 ik 102.6
5 129 2 88.3 5 122 il 71.4
TABLE 2.3-4, SPLS RECORDED AT THE EAR POSITION OF THE
AFT-MOST SEAT, ON THE LEFT SIDE OF THE MICV
) Data Data
XM231 Smg M3Al Smg
AN g an ) gn
Rd Peak  Duration, Duration, Rd Peak Duration, Duration,
No. dB ms ms No. dB mSiLt | ms
Hatches Open
1 126 0.2 60.5 1 11y 0 48.6
2 126 .1 58,3 2 116 s 68.6
3 126 3 55,5 3 116 =5 68.3
I 126 "l 46.8 L 116 N 68.3
5 126 o3 74.9 5 118 .6 65.8
Hatches Closed
1 125 sl 88.3 1 117 0.2 75.2
2 126 i 82.4 2 115 o 85.8
3 126 " 85.2 3 114 a3 79.8
i 126 il 86.1 4 116 L 8l.1
5 126 ol 86.1 5 118 L4 93.6
1
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TABLE 2.3-5., SPLS RECORDED 25 FEET (7.6 METERS) TO THE
REAR OF THE MICV, PERPENDICULAR TO THE
LINE OF FIRE OF THE FPWS

Data Data
XM231 Smg ~ M3A1 Smg
A i Ny AT TR

Rd Peak  Duration, Duration Rd Peak  Duration, Duration,
No. dB ms ms No. dB ms ms

15 145 o.u 3.3 X 139 0.4 L.y

2 luy - L.y 2 137 4 5.0

3 1uy .5 3.6 3 135 2 5.4

I 14y .6 3.3 o 132 Pt 14.1

5 143 5 u,2 5 132 ) 141,52

A description of what constitutes peak pressure duration and pressure-
envelope duration during an idealized pressure-time history of an im-
pulse noise is shown in figure 2.3-1. Peak pressure level is the
highest level achieved in decibels (dB). "A" duration (pressure-wave
duration) is the time required for the pressure to rise to its initial
or principal positive peak and return momentarily to ambient pressure.
"B" duration (pressure-envelope duration) is the total time that the
envelope of pressure fluctuations (positive and negative) is within 20 dB
of the peak pressure level. Included in this time is the duration of
that part of any recorded reflection pattern that is within 20 dB of
the peak pressure level.
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Figure 2.3-1. Idealized pressure - time history of an impulse
noise.
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2.3.5 Analysis

2.3.5.1 General. A two-way analysis of variance with five replications
was used to analyze the SPL data for significant differences between the
values obtained with the two smgs (XM231 test and M3ALl control) and the
hatch conditions (either open or closed) being the effects considered.
The results from each of the four microphone positions within the MICV
were analyzed independently. It was assumed throughout that the peak
pressure and duration measurements were normally distributed random
variables. Statistical comparison testing was at the 0.05 significance
level. Table 2.3-6 gives the mean peak dB levels with respect to weapon,
hatch condition, and microphone position. In addition, the mean peak

dB levels combined over hatch conditions for each weapon with respect to
the microphone position are included. Those combined values that were
significantly higher are so noted.

TABLE 2.3-6. SUMMARY OF MEAN PEAK SPLS, IN DB, INCLUDING
DATA COMBINED OVER HATCH CONDITIONS

Data
XM231 Smg M3Al Smg
Microphone Hatches Hatches
Position Open Closed Comb. Open Closed Comb.

Driver 132.6 121.8 @127.2 129.0 110.4% 119.7
Gunner 148.6 127.2 @137.9 140.6 121.0 130.8
Shooter 129.4 129.2 2129.3 124.8 118.0 121.4
AftD 126.0 125.8 2125.9 116.0 116.0 116.0

aSignificantly higher than the combined value for the other weapon
(0.05 level).
Aft-most seat on the left side of the MICV.

For the microphone positions of the driver, gunner, and shooter, the
interaction between weapons and hatch conditions was significant.
Further analysis showed that for all three of these positions the mean
peak dB for the XM23l smg with the hatch open and the mean with the
hatch closed were each significantly higher than the corresponding
means for the M3Al smg. Overall, with regard to mean peak dB levels,
the XM231 smg (130.1 dB) was significantly higher than the M3Al smg
(122.0 dB). The within-cell variation was so small relative to all
other variations that all tests for equality of means were rejected.

For the microphone position 25 feet (7.6 meters) to the rear of the

MICV perpendicular to the line of fire, a one-way analysis of variance
was used. The mean peak dB for the XM231 smg (144 dB) was significantly
higher than for the M3Al smg (135 dB), at the 0.05 significance level.

2.3.5.2 "A" Duration. Table 2.3-7 gives the mean "A" duration (time)
levels with respect to weapon, hatch condition, and microphone position.

1
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Included in this summary are the mean "A" duration levels combined over
hatch conditions for each weapon with respect to microphone position.
Those combined values that were significantly higher are so noted.

TABLE 2.3-7. SUMMARY OF MEAN "A" DURATION TIME IN
MILLISECONDS, INCLUDING DATA COMBINED
OVER HATCH CONDITIONS

Data
XM231 Smg M3AL Smg
Microphone Hatches Hatches
Position Open Closed Comb. Open Closed Comb.

Driver 1.02 1.04 41,03 0.72 0.48 0.60
Gunner 0.58 0.98 0.78 .54 .92 oD
Shooter G.12 - 0.1a 0.13 .16 .36 .26
AFtP 0.22  0.12 0.17 .42 .28 4 35

aSignificantly higher than the combined value for the other weapon
(0.05 level).
bAft-most seat on the left side of the MICV.

Overall, the test and control weapons do not appear to be significantly
different with regard to mean "A" duration.

For the microphone position 25 feet (7.6 meters) to the rear of the
MICV perpendicular to the line of fire, a one-way analysis of variance
was used. No significant difference existed at the 0.05 level between
the mean "A" duration levels for the two smgs.

2.3.5.3 '"B" Duration. Table 2.3-8 gives the mean "B'" duration levels
with respect to weapon, hatch condition, and microphone position.
Included in this summary are the mean '"B" duration levels combined
over hatch conditions for each weapon with respect to microphone posi-
tion. Those combined values were significantly higher are so noted.

Table 2.3-8. COMBINED SUMMARY OF MEAN "B'" DURATION TIME
IN MILLISECONDS, INCLUDING DATA OVER
HATCH CONDITIONS

Data
XM231 Smg M3AL Smg
Microphone Hatches Hatches
Position Open Closed Comb. Open Closed Comb.

Driver 42.02 89.98 266,00 12.64 74.04 43,34
Gunner 46.68 97.28 a71.98 7.50 83.52 45,51
Shooter 60.94 87.62 74.28 71.70 86.60  79.15
Aftb 59.20 85.62 72.41 63.92 83.10 73.51

See footnotes on following page.
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TABLE 2.3-8 (CONT'D)

dSignificantly higher than the combined value for the other weapon
(0.05 level).
bAft-most seat on the left side of the MICV.

In both cases above where there was a significant difference between-
weapons, the interaction between weapons and hatch conditions was also
significant. Further analysis revealed that for both driver and gunner
microphone positions the mean "B" duration for the XM231 smg with the
hatch open and the mean with the hatch closed were each significantly
higher than the corresponding mean values for the M3Al smg. For in-
formation, an overall comparison of the XM231 smg and M3Al smg, with
regard to the mean "B" duration, indicated that the XM231 smg time
(71.17 ms) was significantly greater (0.05 level) than the M3Al smg
time (60.88 ms). This was based on a three-way analysis of variance,
with microphone position being the third factor, and must be viewed as
a difference between systems taken over both the other factors (hatch
condition and microphone position). The previous statements based on
the two-way analyses for each microphone position provide more specific
statements of differences.

For the microphone position 25 feet (7.6 meters) to the rear of the
MICV perpendicular to the line of fire of the FPWs, a one-way analysis
of variance was used. No significant difference (0.05 level) existed
between the mean "B" duration level for the XM231 smg (3.76 ms), and
the mean "B" duration level for the M3Al smg (8.02 ms).

The effects of multiple-weapon firings on the peak noise level to which
a crewman may be exposed may readily be calculated, using data from
single-weapon firings.

As an example, a worst-case (but unlikely) situation is considered,
where SPLs of 130 dB from six FPWs arrive simultaneously at a shooter's
ear, with the vehicle hatches closed. The SPLs are logarithmic (log)
values to the base 10, with a multiplier of 10.

Logs cannot be combined directly, but must first be converted to antilog
form. The antilog of 130/10 = 13 is 1 x 1013, Six times the antilog

is 6 x 1013, The log of 6 is 0.78; the log of 1013 is 13. Added, they
become 13.78, or 137.8 dB, an increase of less than 8 dB over the

130-dB SPL obtained from one FPW. Any of the SPL data in tables 2.3-1
through 2.3-4 may be adjusted in a similar manner for six FPWs providing
identical SPLs at a shooter's ear, by adding 7.8 dB. Were the SPLs

from each FPW not identical, the adjustment to the highest SPL would
always be less than 7.8 dB.
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The characteristic sound-pressure-versus-time plot created by the
expanding gases and the projectile fired in this test is clearly defined
by a sharp rise and then a rapid decay in magnitude for the one channel
having its microphone outside the vehicle, with no obstructions between
it and the gun muzzle; however, the characteristics of the waveform
recorded inside the vehicle, especially with the hatch doors closed,
were entirely different. Characteristics of the internal surfaces

of the vehicle structure reflect much of the sound, which reverberates
for relatively long periods with respect to the excitation force. For
example, pressure-envelope durations at the gunner's ear position
(hatches closed) were up to 101.4 ms when firing the XM231 smg and up

to 97.9 ms when firing the M3Al smg.

The SPLs recorded at the gunner's ear position and the driver's ear
position with the hatches open were greater than when the hatches were
closed, since in the hatches-open position the ear was exposed more
directly to the SPL from the muzzle during firing.

Noise-measurement data obtained during this test were compared to

figure 3 of MIL-STD-1474 (MI) (figure 2.3-2), which shows the permis-
sible peak pressure level (as a function of "B" duration) that should
not be exceeded. The impulse noise-limit selection criteria in table

6 of MIL-STD-1474 (MI) (table 2.3-9) were also used to determine whether
or not hearing protectors are required. Higher levels than curve Z

are not permitted due to the possibility of other (nonauditory)
physiological injury.
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Note: Use of levels in excess of limit W requires mandatory hearing
protection per TB MED 251.

Figure 2.3-2: Peak pressure level and '"B" duration limits for
impulse noise.
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TABLE 2.3-9. IMPULSE NOISE-LIMIT
SELECTION CRITERIA

Expected
No. of Impulse Noise-Limit Data
Exposures No Either Plugs Both Plugs
per Day@? Protection or Muffs and Muffs
1000 W X ¥
100 W g Z
5 W Z b

@A single exposure consists of either (1) a single impulse (not more
than one impulse per second) for non-repetitive systems (e.g., semi-
automatic weapons) or (2) a burst for systems normally producing more
than one impulse per second (e.g., automatic weapons).

bHigher levels than curve Z not permitted due to the possibility of
other (nonauditory) physiological injury.

The data indicate that ear protection is not required for personnel in
the "passenger'" area of the MICV for single or multiple firings of FPWs,
provided that the rear door and ramp of the vehicle are closed. If the
driver's and gunner's hatches are closed, these crew members (the driver
and gunner) also do not need ear protection. Ear protection (muffs or
plugs) is required in all other situations, i.e., for the driver and
gunner if either of the forward hatches is open, or for all personnel

if the rear door or ramp is open.

The data in table 2.1-1 indicate that ear protection is not required for
the driver if the hatch is open; however, the data are based on firing
from the right side of the MICV; the driver's hatch is at the left

front of the vehicle. Were firings conducted from the left side of the
MICV with the hatches open, higher SPLs would result, as shown in

table 2.3-2 for the turret gunner's position. (The turret hatch is on
the right front of the vehicle.)

Both the XM231 smg and the M3Al smg are considered to have met the
criterion since the pressure levels fall in the allowable area below
the Z curve in figure 2.3-2, and since adequate ear protection can be
obtained, where required, with standard equipment.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FFW
XM231 SMG AFG NO. le, SERIAL NO, 5040166

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Part At
Number  Type Number Class To Part Name, Remarks Replacement
Phase T
1 FFR 2 I Wpn
FBR il i Wpn
2 FF 1 I Pers
3 FJ il T Wpn
4 0
5 rJ 2 i Wpn
6 FJ i T Wpn
7 0
8 FF 1 3 Ammo
|39 1 I Wpn
9 0
10 0
T FFR 2 I Wpn
12 FJ 3 I %pn, 2 Ejector Spring. This 755k
Part 1 is classified as a
chargeable weapon
failure.
13 0
by) 0
15 FJ 1 I Wpn
FFR 1k T Wpn
16 0
17 0
Summary of Weapon-Related Malfunctions
AM231 SMG No. 1lec
No. Of No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
On Endurance Stoppages Failures MRBS MRBF
10200 17 1 600 10200
%6 P1700

80ne of the FJ& was not counted in the MRBS calculations since it was traceable
to an unserviceable ejector spring within 200 rounds of replacement.

brired without the brass catcher.

CDisregarding FJ malfunctions.
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MATFUNCTIONS AND UNSERVICEABLE PARTS DATA

PQT-C OF MICV FPW
XM231 SMG APG NO. 2c¢, SERIAL NO, 5054265

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To Part Name, Remarks Replacement
Phase T
if FFR 1 I Wpn
FJ a1 T Wpn
2 0
3 0]
L 0
5 0
6 FFR 1. I Wpn
FJ 1 AF Wpn
7 FFR 1 T Wpn
8 FJ b 3 Inst
9 0]
10 0
11 0]
£ 0 8pjector Spring Th4o
13 0
byl FFR 2 T Wpn
15 0
16 0
17 0
CRolt Carrier 10590
Assembly,
Barrel, and Gas
Tube
Phase II
L 0]
2 FJ 3 I Wpn
3 FJ iF ik Wpn
L FJ 2 I Wpn dcharging Handle 13080
Iatch, This is
classified as a
chargeable wespon
failure.
5 FFR 1 I Wpn
6 0
i FJ 3 T Wpn
8 0
2
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Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To Part Name, Remarks  Replacement

€9 FJ 1 I Wpn

10 rJ 1 I Wpn

11 FFR 1 I Wpn

12 FJ 2 i Wpn Ejector Port Cover 17940

Iatch, Not counted
in MRBF calculations
gsince it does not af-
fect weapon function-

ing.
13 0 8Extractor Spring 7950
14 FJ 0 i Wpn
15 0
16 FJ 2 I Wpn
L FJ 1 I Wpn gEjector Spring 10500
€Bolt Catch Pin 21090
€Alignment Pin 21090
Summary of Weapon-Related Malfunctions
XM231 8MG No. 2¢
No. oOf No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate OFf
Phase On Endurance Stoppages Failures MRBS MRBF
i 10200 7 0 1457
f5 f20ko
I 10200 18 1 £ §6g 10200
f2 510

8This is not scored since it was replaced during normal care and cleaning at

the end of a test cycle.
Fired without the brass catcher.

CTnspection during normal care and cleaning at the end of the 17th cycle re-
vealed that the bolt carrier assembly required replacement. By direction of
RTA representative, a new barrel was installed prior to the second phase. A
new gas tube (assembled at RIA) was attached to the barrel collar. These are
not clessified as chargeable weapon failures.

drnis chargeable weapon failure did not cause the FJ malfunctions.

®After the ninth cycle, the RIA representative added a 1/16-inch steel washer
to the drive spring guide to decrease the rearward travel of the bolt carrier
(the bolt carrier key was impacting against the back of the lower receiver).

f'Dis:r*ega.rding FJ malfunctions.

€Unserviceable parts discovered at the conclusion of testing would not be
chargeable.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FFW
XM231 SMG APG No. 3c, SERIAL NO, 5054925

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To Part Name, Remarks  Replacement
Phase I
1 FFR 1 I Wpn
FBS 1 I Wpn
2 0
3 0
L FFR 1 5 Wpn
5 0
5 FJ 1 T Wpn
i 0
8 0
9 0 8.
10 BT 1 I Wpn
11 rJ 2 T Wpn
12 0 Ppo1t Rings. 7421
13 0
C1lh 0
15 BSIB 1 IT Ammo
FJ 1 ; Wpn dcharging Handle. 9131
This is classi-
fied as a charge-
able weapon failure.
16 FFR 2 I Wpn
iR FJ 2 T Wpn
©Bolt Carrier As- 10601
sembly,
Bﬁ%ﬁ%} and Gas
Phase II
) ¥J 1 I Wpn
FBR 1 T Wpn
FFR 1 il Pers
2 0 b L
: Ttk ST,
counted 1in 1lure
calculations since
1t does _not, affect
weapon functioning).
Y 0
5 0
6 FJ 2 I Wpn
i BT 1 gE Wpn
8 0
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Malfunctlons Unserviceable Parts

Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To Part Name, Remarks Replacement
fg FJ 1 T Sys dBrass Catcher Bage 30090

This is classified
s a s%gtem failure
-(not charged against

weapon ).
10 i) 1 I Wpn
FFR 1 I Wpn
11 FJ 2 T Wpn
12 0
13 0
14 FJ 1 X Wpn
FF d: I Wpn
15 FJ 3 I Wpn
FFR 1 0 Wpn
16 FJ 1 I Wpn
17 FFR 1 I Wpn Ejector Spring. 10500
(Unserviceable part
discovered at the
conclusion of 17
cycles, would not be
chargeable).
Summary of Weapon-Related Malfunctions
XM231 SMG No. 3c
Rds TFired C]_earggieoﬁe&pon Ch&rggg'blnge&pon Point Estimate Of
Phase QOn Endurance Stoppages Failures MRBS MRBF
I 10200 12 1. 850 10200
g5 82040
T 10200 18 0 567
g5 g20k0

8The gas evacuator motor on the MICV failed prior to this cycle. It was re-
paired. This is classified as a system failure, not to be counted as a

weapons-related failure.

PThis is not scored since it was noted during normal care and cleaning at the
end of a test cycle.

CFired without the brass catcher.

drhis failure did not cause the FJ malfunction.

©Inspection during normal care and cleaning at the end of Phase I testing as-
sembly required replacement. By direction of the RIA representative, a new
barrel was installed prior to the second phase. A new gas tube (assembled at
RTA) was attached to the barrel collar. These are not classified as chargeable
weapon failures.

fAfter the ninth cycle, the RIA representative added a 1/16 inch thick steel

washer to the drive spring guide to decrease the rearward travel of the bolt o
carrier (the bolt carrier key was impacting against the back of the lower receiver),

8Disregarding FJ malfunctions.

BSIB - Bullet stuck in bore. This incident was attributed to lack of a complete
propelling charge load in the 5.56-mm cartridge.

2
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FHW

XM231 SMG APG NO. 4e, SERIAL NO, 5055648

apired without the brass catcher.
Disregarding FJ malfunctions.
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Malfunctlions Unserviceable Parts
Test Total Rds
Cycle Attributed On -Parts At
Number Type Number Cless To Part Name, Remarks Replacement
Phase T
1 FFR 1 T Wpn
2 0
3 FJ 1 I Wpn
l FJ 1 T Wpn
5 rJ 2 I Wpn
6 0
T FFR L I Wpn
8 0
9 0
10 FJ 2 T Part 1 Ejector Spring. 5880
Part-rep, 1 This replacement
is classified as
a chargeable
weapon failure.
The FJ was not
counted in MRBES cal-
culations since it
was traceable to an
unserviceable ejector
spring.
11 FJ 1 I Wpn
12 0
1 0
ay 0
15 FFR 7 4 Part 1 Chaerging Handle. 8970
This replacement is
clasgified as a
chargeable weaBPn
failure. The R was
not counted in MRBS
calculations since it
it was traceable to
%ﬁguﬁgga{é?eable charg-
16 FFR 1 I Wpn
L FJ 1: A5 Wpn
Summary of Wea on-Related Malfunctions
§1 SMG No. ke
bl Og h Ng g Point Estimate Of
4 2
e e D e n caPOR “NRRS MRBF
10200 9 2 1134 5100
b3 - 300 =



MALFUNCTIONS AND TINSERVICEABLE PARTS DATA
PQT-C OF MICV FBW
M3A1 SMG APG NO. 1c, SERTAL NO, 647129

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To - Part Name, Remarks Replacement
Phase T
28 0
2 0
3 FJ 1 I Wpn
I iR 2 I Wpn
FF 3 T Wpn (mag)
b 0
6 0
7 FJ 1 i Wpn
8 0
9 0
10 0
1 0
12 FF % T Wpn (mag)
13 0
14 0
15 0
16 0
17 0
Phase IT
1 I 1 I Wpn
S BT S
- T > : W§§ (mag) The FBS t t
he : : i b %g in Mg%g gg%cﬁgg?
lons since 1T was
raceable to an un-
serviceable sesar.
R e SHItiHel ey, 12270
ure.
I 0
5 FF 1 T Wpn (mag)
6 0 &Extractor. 13470
i 8locating Plate 13470
: :
13 8
11 0
12 0
2
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Malfunctions Unserviceable Parts
Test Total Rds
Cycle tiributed On Parts At
Number Tyve Number Class To Part Name, Remarks Replacement

13 0
14
15
16
17

TG &

Sumary of Weapon-Related Malfunctions
M3A1 SMG No. lc

No. Of No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
Phase On Endurance Stoppages Failures MRBS MRBF
3 10200 6 0 1700 -
IT 10200 i 1l 2550 10200

&These part replacements are not scored since they were accomplished during
normal care and cleaning at the end of a test cycle.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FBW .
M3A1 SMG APG NO. 2c, SERIAL NO., 695562

K o Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed ‘On Part At
Number  Type Number Class To - Part Name, Remarks .Replacement
Phase T
1 rJ 1 I Wpn
FF 1 I Wpn (mag)
2 0
3 0
L 0
5 FF 2 T Wpn (mag)
6 0
i 0
8 0
9 0
10 0
11 0
12 FF 3 I Wpn (mag)
13 FBS 2 I Part 1
Part-rep, 1 Sear. This is clas- 7620
sified as a chargeable
weapon failure. The
FBS was not counted in
MRBS calculations since
it was traceable to an
unserviceable sear.
1k 0
15 0
16 FJ 0 iy Part 1 Extractor. This is 9510

Part-rep, 9 classified as a charge-
able weapon failure.

The FJ was_not counted
in MRBS calculations since
it was traceable to an

4 unserviceable extractor.
17 0 Oiler. This is not clas- 10440

sified as_a chargeable
weapon failure.

Phase II

1 0

2 FF 2 s Wpn (mag)

3 FBS L I Part 1 No new sear available, 11820

Part—rep,B The FBS malfunction was (No replace-

not counted in MRBS ment avail-
calculations since it able).
was traceable to an
unserviceable sear.

L FBS 20 I  Part-rep 20 o

5 FBS 20 T Part-rep, 20 Sear. This is clas- 13470

sified as a chargeable
weapon failure.
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: Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Part At
Number Type Number Class To Part Name, Remarks Replacement

6

7
8
9
10
11 FJ
12
13
14
15
16
17

8Tocating Plate 14700

Wpn

OISO O B OO0

Summary of Weapon-Related Malfunctions
M3A1 SMG No. 2c

No. Of No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
Phase On Endurance Stoppages Failures MRBS MRBF
T 10200 7 2 1457 5100
EL 10200 3 1 3L00 10200

a@Thig is not scored since it was noted during normal care and cleaning at the
end of a test cycle.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FIW
M3A1 SMG APG NO. 3¢, SERTAL NO, 702341

Malfunctions - Unserviceable Parts

Test Total Rds
Cycle Attributed On -Parts At
Number Type Number Class To - Part Name, Remarks Replacement
Phase T

1 FF 1 I Wpn (mag)

2 0

3 0

)i FJ 1. T Wpn

5 0

6 0

7 0

8 0

9 0

10 0

11 FJ 1 I Wpn

12 FJ 1 T Wpn

13 0

14 FF il I Wpn (mag)

15 FF 1 I Wpn (mag)

16 0]

1T 0]

Summary of Weapon-Related Malfunctions
J M3A1 SMG No. 3c
No. Of No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
On Endurance Stoppages Failures MRBS MRBF
10200 6 0 1700 -
2
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MATLFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-C OF MICV FEW

M3A1l SMG APG NO. Le, SERIAL NO. 707619

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Parts At
Number Type Number Class To Part Name, Remarks Replacement
Phase T
1 FBC - T Wpn (mag)
2 0
3 FrJ 1 L Wpn
L 0
5 FF 2 T Wpn (mag) 1
Mag-rep, 1 Magazine. This is 255
classified as a
chargeable weapon
failure. The FF was
not counted in MRBS
calculations since it
was traceable to an
unserviceable magazine.
6 0
f7 0]
8 0
9 0
10 0
11 FBS 1 I Part New sear not available. 6740
Sear. This is clas-
sified as a chargeable
weapon failure. The FBS
was not counted in MRBS
calculations since it
was traceable to an
unserviceable sear.
12 FBS 2 I Part-rep 7340
13 FFR 1 I Ammo
14 0
15 0]
16 0
17 0
Summary of Weapon-Related Malfunctions
M3A1l SMG No. lLc
No. Of No. Of ]
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
On_Endurance Stoppages Failures MRBS MRBF
10200 2 2 5100 5100
2
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FEW
XM231 SMG APG NO, lg SERIAL NO. 5041858

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed On Part At
Number Type Number Class To Part Name, Remarks Replacement
Phase T
o FJ 2 Tt Wpn
2 FJ 2 I Wpn
FFR 1 I Wpn
3 FJ L T Wpn
bl FJ 3 I Wpn
5 FJ i T Wpn
FFR 2 I Wpn, 1
Ammo, 1
56 FJ 2 T Wpn
i FJ 8 I Wpn
a,cg FJ 2 a Wpn
b,d, FJ 8 o hgher Wpn
10 FJ 145 T Wpn :
FFR i: T Wpn €Gas Tube Assembly. The 5709

FFR was not counted in
MRBS calculations since
it was traceable to an
unserviceable gas tube
assembly.

Note: The cycle was fired over since only 129 rounds were fired on the cycle
prior to the gas tube breakage. (10th cycle.)

£10 0

11 0

£10 0

73 0 Quick-Release Pin. This 35270
is classified as a
system failure, not count-
ed as a weapon failure.

f1h FF 1 T Wpn (mag)

f15 0

16 FF 6 I Wpn (mag),l Magazine. This is clas- 906

sified as a chargeable

weapon failure. The FF

was not counted in MRBS
calculations since it was

traceable to an unservice-

able magazine.

I¥ 0 E%egtign Port Cover Iatch. 10689

his is not classified as

chargeable weapon failure.
This occurred during

velocity firing.)
€Ejector Spring, Sear, Bolt 10689
Carrier.
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Summary of Weapon-Related Malfunctions
XM231 SMG No. 1g

No. oOf No. oOf
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
On Endurance Stoppages Failures MRBS MRBF
10329 EQ 2 323 5164
B3y
3 o 3443 =

%The second 300-round complement of the 600-round cycle was fired without
ma lfunction.

bThe first 300-round complement of the 600-round cycle was fired without
malfunction.

CFired without the brass catcher for the second 300-round complement.
drired without the brass catcher for the first 300-round complement.
©This is classified as a chargeable weapon failure.

fFired without the brass catcher for both 300-round complements,

&The Ejector Spring, Sear, and Bolt Carrier were unserviceable, as noted
during normal care and cleaning performed upon completion of testing. These
are not classified as chargeable weapon failures.

hDisregarding FJ malfunctions.
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MATLFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FEW
XM231 SMG APG NO. 2g SERIAL NO, 5053010

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Part At
Number Type Number Class To Part Name, Remarks Replacement
Phase T

1 FBR 1 T Wpn
2 0
a3 FJ 3 i Wpn
L FJ 2 T Wpn
5 FJ Y 1 Wpn
ag 7S 1 T Wpn
by FFR 1 T Wpn
8 0 Filler pin and Re- 4980
tainer. This is not
classified as a
chargeable weapon
failure as there was
no related stoppage.
9 0

€30 0
S11 0
<12 0
%3 0
C1h FF il I Wpn

BJ 1! I Wpn
FFR 1 I Wpn .
dBolt Cam Pin. 8640
€15 rr Te I Wpn, 2
Part, L Ejector Spring. 9270
(Chargeable Weapon
Failure) The FJ was
not counted in MRBS
calculations since it
was traceable to an
unserviceable ejector
spring.
16 FBR 2 I Wpn (mag)
FF 1 I Wpn
17 0
Bolt Carrier and 10560

Ejection Port Cover
Iatch. Noted upon com-
pletion of testing; not
chargeable as weapon
related failures.
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Summa.ry of Weapon-Related Malfunctions
XM231 SMG No. 2g

No. Of No. oOf
kds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
On Endurance Stoppages ' Failures MRBS MRBF
10200 20 1: 510 10200
&7 - 81457 =

8The first 300-round complement of the 600-round cycle was fired without
malfuvnction.
brhe second 300-round complement of the 600-round cycle was fired without
malfunction.
°Fired without the brass catcher for both 300-round complements.
During normal care and cleaning after the 14th cycle, it was noted that the
bolt cam pin was broken in half. Therefore, this is not scored,
€Fired without the brass catcher for the first 300-round complement of the
600-round cycle. The two FJs chargeable against the weapon occurred during
fthe first 300-round complement.
“T'wo FJs were noted during the first 300-round complement (without the brass
catcher) and four FJs were noted during the second 300-round complement (with
the brass catcher).

QDisregarding FJ malfunctions.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FPW
XMe31l SMG APG NO. 3g, SERIAL NO, 5053432

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Part At
Number Type Number Class To Part Name, Remarks Replacement
Phase T

89 FBR 2 I Wpn
2 FJ L I Wpn Brass Catcher Bag 22500
(Hole in back portion
at 22265 rounds).
This is classified as
a system failure. (Not
charge? against the
weapon ).
FFR 1 T Wpn
Fso 1 IV Part Trigger Pin Snap Ring. 1312
(Trigger pin backed out.)
This is classified as a
failure. The FSO was not
counted in MRBS calculs-
tions since it was traceable
to the trigger pin backing
out,
3 FJ 6 i Wpn
L FJ 5 5 Wpn
FFR 2 I Wpn
FF 1 I Wpn (mag)
5 FT 3 I Wpn
6 FJ 8 T Wpn
v FJ L T Wpn
b FFR 1 T Wpn
8 FF 1 T Wpn (mag)
T L I Wpn Ejector Spring. This 4980
is not scored as a
failure since it was
replaced during normal
care and cleaning at the
end of a test cycle.
8,59 FJ 5 T Wpn
10 FJ i I Wpn
dil 0
312 0
il: 0
dlﬁ 0
15 0]
16 FF 1 I Wpn
1 0 Charging Handle Iatch, 10530
Ejector Spring. The un- 5580

serviceable charging

handle and ejector spring
were noted at the end of
the 17 cycles of testing;
therefore, these unservice-
28 Fa PRELS VST  Hot ghareed
weapon.




MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT¢ OF MICV FBY
XM231 SMG ARG NO. 38> SERIAL No, 5053432

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Part At
Number Type Number Class To Part Name, Remarks Replacement
Phase IT

dp 0
2 FJ 2 ik Wpn
E BT 2 i Wpn
£ FJ 1 T Wpn
a5 T 1% o Wpn ®Bolt Cam Pin. 13650
ag FJ 21 T Wpn
a7 FJ 1 18 Wpn
8 FJ 2 T Wpn
9 FJ 3 T Wpn Ejector Port Cover. 16110
Not counted in MRBF
calculations since
weapon functioning
was not affected.
0 0
& J I: I Wpn
12 R 5 I Wpn (mag)l Magazine. This is 27kl
Mag-rep, 4 classified as a charge-
able weapon failure. The
FF was not counted in
MRBS calculations since
it was traceable to an
unserviceable magazine.
FJ 3 I Wpn
13 FJ 2 T Wpn Gas Tube. This is clas- 1850k
gified as a chargeable
T T 18540
1y FJ 2T Wpn €Bolt Ring (front). 19170
15 FJ 8 I Wpn, 3 Bolt. This is clas- 19389
Part 1 sified as a charge-
Part rep, 4 able weapon failure.
The FJ was not counted
in MRBS calculations
since it was traceable
to an unserviceable
ejector spring.
Ejector Spring. This is 8838
classified as a charge-
able weapon failure.
16 0 :
27 FJ 2 i Wpn

page 19



Summary of Weapon-Related Malfunctions
XM231 SMG No. 3g

No. Of No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimete Of
Phase On Endurance Stoppages Failures MRBS MRBF
NG 10200 ITs) 1 208 10200
€9 - 1133 =
4 10200 g? L 378 2550
0 - - -

8The second 300-round complement of the 600-round cycle was fired without
malfunction.
The first 300-round complement of the 600-round cycle was fired without
the brass catcher. The only malfunction that occurred during the first
300-round complement was the FF,

e
The second 300-round complement was fired without the brass cathcer.
dpired without the brass catcher for both 300-round complements.

®This is not scored since it was noted during normal care and cleaning at the
end of a test cycle.

The first 300-round complement of the 600-round cycle was fired without
malfunction.
€Disregarding FJ malfunctions,
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FFW
XM231 SMG APG NO. 4g, SERIAL NO. 5056579

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed On Part At
Number  Type Number Class To Part Name, Remarks Replacement
Phase I FFR 1 I Wpn

e FJ 1 T Wpn Brass Catcher (hole). 22200

This is classified
as a system failure
(not charged against
the weapon).

FFR o ourty \ipn
a3 FFR 3; T Wpn
ay FJ 2 i Wpn
5 0
86 FFR 1 I  Wpn
7 0
8 FJ 2 T Wpn
8g FJ 1 T Wpn
b10 0
e " 0
iz 0
13 0]
C1h 0 2
15 FF 1 I Wpn (mag) Bolt Ring. 9285
16 0]
17 0 fEjector Spring 10575
Phase II
$3 0 a
) FJ 2 T Wpn Bolt Cam Pin. 11775
3 0
ay FJ 7 I Wpn
5 0
ag FJ 2 I Wpn dBolt. 14235
7 FJ 2 1 Wpn
8 0 dExtractor Spring. 15465
g FJ 3¢ I  Wpn
alO 0
11 FJ o2 & FR S
12 0 I Ejection Port Cover 17895
Latch broken. The FJ (Not Re-
was not counted in MRBF placed)
i calculations since weapon
functioning was not af-
fected.
213 FJ LT A e DR dpiring Pin. 18495
dBolt Cam Pin. 6720
dpxtractor Spring. 3030
2
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FEW
XM231 SMG APG NO. 4g, SERIAL No, 5056579

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed ‘On Part At
Number Type Number Class To Part Name, Remarks Replacement
&14 FJ T I Wpn Ejection Port Cover. 19125
The FJ was not count-  (Removed,

ed in MRBF calculations not replac-
since it doesn't affect ed.)
weapon functioning.

45 FJ 1 T Wpn
16 0
17 FJ 3 i Wpn fEjector Spring. 10470
Sear Pin Snap Ring. 21045
Summary of Weapon-Related Malfunctions
- XM231 SMG No. kg
No. oOf No. Of
Rds Fired Clearable Weapon Chargeable Weapon Point Estimate Of
Phase On Endurance Stoppages Failures MRBS MRBF
I - 10200 11 1 927 10200
85 - 2040 -
IT 10200 15 0 - -
0 - = -

&The first 300-round complement of the 600-round cycle was fired without
malfunction,

bThe second 300-round complement of the 600-round cycle was fired without
the brass catcher.

CFired without the brass catcher.

drhis was not scored since it was replaced during normal care and cleaning
at the end of a test cycle. '

®The second 300-round complement of the 600-round cycle was fired without
malfunction.

Unserviceable parts discovered at the conclusion of 17 cycles of testing,
not chargeable.

8Disregarding FJ malfunction.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FFW
M3A1 SMG APG NO. 1lg, SERIAL NO. 32666

Malfunctions Unserviceable Parts

Test Total Rds
Cycle Attributed ‘On Part At
Number  Type Number Class To - Part Name, Remarks Replacement
Phase I

1; FF i L0 Pers Magazine 13

2 0

3 0

) 0

5 0

6 0 Restraining Cable 26670
Assembly. This is
a peripheral-equip-
ment failure.

7 0

8 [0/

9 0 Extractor. Noted 5520
during inspection
after the 9th cycle;
therefore, not scored
as a failure since the
part was replaced
during normal care and
cleaning at the end of
a test cycle.

10 0

11 0

12 0

3 0

14 0

15 0

16 0

17 0 Locating Plate. 10500

Noted during

inspection after the
17th cycle; therefore,
not counted as a charge-
able weapon failure.
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Summary of Weapon-Related Malfunctions
M3Al SMG APG No. 1g

No. of No. of
Rds Fired Clearable Chargeable Point Estimate of
On Endurance Weapon Stoppages Weapon Failures  MRBS MRBF
10200 0 0 - -

@Inspection revealed that the magazine was damaged. Several magazines,
including this one, were found to be in unsuitable condition for test upen
receipt at APG. This magazine was inadvertently included in the test;
therefore, this FF is not charged against the system.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FPW .
M3A1 SMG APG NO. 2g, SERIAL NO, 647765

" Malfunctions e Unserviceable Parts
Test Total Rds
Cycle Attributed ‘On Part At
Number - Type Number Class To - Part Name, Remarks | Replacement
Phase I
1 FF 1 ET Pers aMagazine 6
2 0
3 0
b4 0
5 0
€ 0
7 0
8 0
9 0
10 0
i O,
12 0
13 0
14 0
15 0
16 0
17 0 Locating Plate. Noted 10473
during inspection
after the 17th cycle;
therefore, not counted
as a chargeable weapon
failure.
Summary of Weapon-Related Malfunctions
M3A1l SMG APG No. 2g
No. of No. of
Rds Fired Clearable Chargeable Point Estimate of
On Endurance Weapon Stoppages Weapon Failures MRBS MRBF
10200 0 0 - -
a

A damaged magazine was inadvertently used at the start of the test. See
the comment regarding M3Al SMG Serial No. 632666. Not to be charged against
the weapon.
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA

PQT-G OF MICV FEW

M3AL SMG ARG NO. 3g SERIAL NO, 652107

Malfunctions Unserviceable Parts
Teat Total Ra
ota s
Cycle Attributed ‘On Part At
Number - Type Number Class T : .
To - Part Name, Remarks | Repla.cement
Phase I
1 0
2 FFR 1 I Wpn (mag) Magazine. The bullet 14
was stubbed due to a
defective magazine.
The primer was lightly
indented. This is classi-
fied as a chargeable weapon
failure. The FFR was not
counted in MRBS calculations
since it was traceable to an
unserviceable magazine.
3 0
L 0
5 0
& 0
7 0
8 FJ 3 I Wpn
9 0
10 FBS 1 I Part Sear. This is classified 5790
as a chargeable weapon (Not
failure; however, no " Replaced)
replacement sear was
available at the time.
The FBS was not counted
in MRBS calculations
since it was traceable
) to an unserviceable sear.
110 0
12 0 4Extractor
13 FBS 1 I Part-rep
14 IT 1 I Wpn (mag)
1.5 0
16 0
17 0
Phase II
X 0
2 . FJ 1 I Part-rep
FBS 3k I Part-rep
3 FJ 1 I Ammo

(Possibly a short
powder charge since

the projectile traveled
approx. 50 meters, slowly)

2
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FPW .
M3A1 SMG APG NO, 3g, SERIAL NO, 652107

Malfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed "On Part At
Number - Type Number Class To - Part Name, Remarks | Replacement
L 0
5 0
6 0
7 0 blocating Plate 14790
8 FJ AL I Part-rep
9 FJ 1 I Part-rep
10 0 CSear 16620
13 0
12 0]
13 FJ 1 I Part-rep
14 FJ 1 I Part-rep
15 0
16 FJ it I Part-rep
17 0
Summary of Weapon-Related Malfunctions
M3A1 SMG APG No. 3g
Rds Fired No. of Clearable No. of Chargeable Point Estimate of
Phase On Endurance Weapon Stoppages Weapon Failures MRBS MRBF
I 10200 2 2 5100 5100
II 10200 1 0 10200 -

dpuring normal care and cleaning (after the 12th cycle), it was noted that

the extractor lip was damaged. No replacement part was available. After

the 7th cycle of the second phase, it was noted that there was a small chip
out of the extractor lip. The FJs are attributed to the damaged extractor
after the 12th cycle of Phase I, and are not charged to the weapon.

brhis was noted after the 7th cycle during normal care and cleaning; therefore,
it was not scored as a failure.

CThe sear replacement was not classified as a failure since it was previously
classified as such (see the 10th cycle of Phase I).
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MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV Fpy .
M3AL SMG ARG NO, 4g, SERIAL NO, 671231

Malfunctions Unserviceable Parts
i Total Rds
Cycle Attributed B
Number Type Number Class To i Ay
- Part Name, Remarks i Replacement
Phase I
KE 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
1. 0
12 0
13 0 dgear
14 0
15 0
16 0
17 0
Phase II
1; FF 2 I Part (mag) 1 Magazine. This was 2048
classified as a
chargeable weapon
failure. FF was not
counted in MRBS calculation
since it was traceable to
an unserviceable magazine.
Part-rep, 1
2 0
3 0
4 0
5 FBS i I Wpn
6 0
i 0
8 EE 1 I Wpn
FJ 1 I Part FF was not counted in MRBS
calculations since it was
traceable to an unservice-
able extractor.
9 FJ 2 I Part-rep, 2
10 FJ 6 I Part-rep, 6 Extractor. This is 16268
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able weapon failure.
Dsear. 16650




MALFUNCTIONS AND UNSERVICEABLE PARTS DATA
PQT-G OF MICV FEW
M3AL SMG AFG NO. ug, SERIAL NO, 671231

Mg lfunctions Unserviceable Parts
Test Total Rds
Cycle Attributed "On Part At
Number Type Number Class To - Part Name, Remarks  Replacement
AEA E 0
12 FBS ik I Wpn
13 0
14 0
1:5 0
16 0
17 0
Summary of Weapon-Related Malfunctions
M3A1l SMG APG No. u4g
Rds Fired No. of Chargeable No. of Chargeable Point Estimate of
Phase On Endurance Weapon Stoppages Weapon Failures MRBS MRBF
I 10200 0] 0 - -
IT 10200 3 2 3400 5100

aDuring normal care and cleaning after the 13th cycle it was noted that the
sear was worn; however, there was no replacement sear available at this time.
uring normal care and cleaning after the 10th cycle the sear was replaced.
This is not scored.
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RESULTS OF MAGNETIC PARTICLE INSPECTION
1. XM231 Smg APG No. 1C (SN 5040166)

Before and after firing 10,200 rounds, no crack patterns were
noted in the component reference No. 2 through 5 and 7 through 17.
A discontinuity or crack pattern was noted in one area in component
reference No. 1 and 3 areas in component No. 6.

a. Component Reference No. 1

Area A: After firing 10,200 rounds, a 0.20-inch (5-mm) length
discontinuity was noted on the front section of the mounting bracket
along the edge of a weld.

b. Component Reference No. 6

Area A: After firing 10,200 rounds, a 0.20-inch (5-mm) length
crack pattern was noted on the bolt carrier key at the right and left
sides of the rear locking screw and a 0.05-inch (1-mm) length crack
pattern at the right and left sides of the forward locking screw.

Area B: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the bottom right forward corner of an elong-
ated slot. The pattern extended over an edge inside the piece for a
0.05~inch (1-mm) distance.

Area C: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the bottom right and left rear corners of
an elongated slot. These patterns extended over an edge inside the
piece for a 0.05-inch (1-mm) distance.

2. XM231 Smg APG No. 2C (SN 5054265)

During the inspection intervals for 20,400 rounds, no crack pat-
terns were noted in the component reference No. 2 through 5, 7 through
14 and 17. A discontinuity or crack pattern was noted in 2 areas in
component reference No. 1 and 6, and 1 area in component reference No.

7 and 16.
a. Component Reference No. 1

Area A: After firing 10,200 rounds, a 0.20-inch (5-mm) length
discontinuity was noted on the front section of the mounting bracket
along the edge of a weld. This component (barrel only) was replaced,
the new barrel was inspected before and after it was fired 10,200
rounds and no crack patterns were noted.
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Area B: After firing 20,400 rounds, the upper receiver attached
to the barrel was inspected using the Zyglo method and contained a
0.05-inch (1-mm) length crack pattern on each inside corner of the
ejector port cover cut-out.

b. Component Reference No. 6

Area A: After firing 10,200 rounds a 0.20-inch (5-mm) length
crack pattern was noted on the bolt carrier key at the right and left
sides of the rear locking screw and a 0.05-inch (1-mm) length crack
pattern at the right and left sides of the forward locking screw. A
new bolt carrier assembly was installed (prior to second phase) and
it contained crack patterns nearly identical to the cracks noted in the
initial component after the gun was fired a total of 20,400 rounds of
endurance testing.

Area B: After firing 10,200 rounds a 0.05-inch (1-mm) length
crack pattern was noted in the bottom right forward corner of an elon-
gated slot. The pattern extended over an edge inside the piece for
an 0.05-inch (1-mm). A new bolt carrier assembly was installed (prior
to second phase) and it contained crack patterns nearly identical to
the cracks noted in the initial component after the gun was fired a
total of 20,400 rounds of endurance testing.

c. Component Reference No. 7

Area A: After firing 20,400 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the rear fillet of the first and second lugs
at the sides of an elongated slot.

d. Component Reference No. 15

Area A: After firing 20,400 rounds, two 0.05-inch (1-mm) length
crack patterns were noted on the inside walls at each end of the fir-
ing pin hole.

e. Component Reference No. 16

Area B: After firing 20,400 rounds a crack pattern was noted
extending completely around the firing pin.

3. XM231 Smg APG No. 3C (SN 5054925)

During the inspection intervals for firing 20,400 rounds, no crack
patterns were noted in the components reference No. 1 through 5, 8
through 12, and 14 through 17. Crack patterns were noted in 3 areas
in component reference No. 6 and 1 area in component reference No. 7,
13, and 15.
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a. Component Reference No. 6

Area A: After firing 10,200 rounds, a 0.20-inch (5-mm) length
crack pattern was noted on the bolt carrier key at the right and left
sides of the rear locking screw and a 0.05-inch (1-mm) length crack
pattern at the right and left sides of the forward locking screw. A
new bolt carrier assembly was installed (prior to second phase) and it
contained crack patterns nearly identical to the cracks noted in the
initial component after the gun was fired a total of 20,400 rounds of
endurance testing. After firing 20,400 rounds, an additional 0.10-inch
length crack pattern was noted on the top of the carrier key extending
through the center of the weld, between the two locking screws.

Area B: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the bottom right forward corner of an elong-
ated slot. The pattern extended over the edge inside the piece for a
0.05-inch (l1-mm) distance. After firing 20,400 rounds the crack pat-
tern was 0.10- by 0.10-inch (3- by 3-mm) in length.

Area C: After firing 20,400 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the bottom left rear corner of an elongated
slot. The pattern extended over the edge inside the piece 0.05-inch
(1-mm).

b. Component Reference No. 7

Area A: After firing 20,400 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the rear fillet of the first lug on each
side of the elongated slot.

c. Component Reference No. 13

Area A: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the sear cam fillet. After firing 20,400
round s the crack pattern increased to 0.10-inch (3-mm) in length.

d. Component Reference No. 15

Area A: After firing 20,400 rounds two 0.05-inch (1-mm) length
crack patterns were noted on the inside wall at one of the firing pin
holes.

4. XM231 Smg APG No. 4C (SN 50556u48)

Before and after firing 10,200 rounds, no crack patterns were
noted in the components reference No. 1 through 5 and 8 through 17.
A crack pattern was noted in 1 area in component reference No. 6 and
T
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a. Component Reference No. 6

Area A: After firing 10,200 rounds a 0.02-inch (0.5-mm) length
crack pattern was noted on the bolt carrier key at the right and left
sides of the rear locking screw, and a 0.05-inch (1-mm) length crack
pattern at the right and left sides of the forward locking screw.

b. Component Reference No. 7

Area B: After firing 10,200 rounds a 0.10- by 0.15-inch (3-
by 4-mm) length crack pattern was noted across the edge of the bolt
retainer pin hole. The component was declared unserviceable.

5. XM231 Smg APG No. 1G (SN 5041858)

Before and after firing 10,200 rounds no crack patterns were noted
in the component reference No. 2 through 5, 7 through 14, 16, and 17.
A discontinuity or crack pattern was noted in 1 area in component ref-
erence No. 1, 6 and 15.

a. Component Reference lo. 1

Area A: After firing 10,200 rounds, a 0.20-inch (5-mm) length
discontinuity was noted on the front section of the mounting bracket
along the edge of a weld.

b. Component Reference No. 6

Area A: After firing 10,200 rounds, a 0.15-inch (4-mm) length
crack pattern was noted on the bolt carrier key on the right side and
a 0.20-inch (5-mm) length crack pattern on the left side near the rear
locking screw. A 0.05-inch (1-mm) length crack pattern was noted on the
right and a 0.20-inch (5-mm) length crack pattern on the left side near
the front locking screw.

c. Component Reference No. 15
Area A: After firing 10,200 rounds two 0.05-inch (1-mm) length
crack patterns were noted on the inside wall at one end of the firing
pin hole. This component was declared unserviceable.

6. XM231 Smg APG No. 2G (SN 5053010)

Before and after firing 10,200 rounds, no crack patterns were noted
in the components reference No. 2 through 5 and 8 through 15. A dis-
continuity or crack pattern was noted in 1 area in components reference
No. 1, 7, 16, and 17, and 3 areas in component reference No. 6.
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a. Component Reference No. 1

Area A: After firing 10,200 rounds, a 0.15-inch (4-mm) length
discontinuity was noted on the front section of the tank mounting bracket
along the edge of a weld. '

b. Component Reference No. 6

Area B: Before firing, a 0.05-inch (1-mm) length crack pat-
tern was noted in the bottom left forward cormer of an elongated slot.
The pattern extended 0.05 inch (1 mm) over an edge onto the inside of
the piece and remained unchanged after firing 10,200 rounds. After
firing 10,200 rounds a similar crack was noted in the bottom right for-
ward corner of the slot (0.05 by 0.05 inch, or 1 mm length).

Area A: After firing 10,200 rounds, a 0.15-inch (4-mm) length
crack pattern was noted on the bolt carrier key near the right and
left sides of the rear locking screw and a 0.05-inch (1-mm) length
crack pattern near the right and left sides of the forward locking
screw.

c. Compcnent Reference No. 7

Area B: After firing 10,200 rounds, a 0.20- by 0.25-inch
(4- by 5-mm) length crack pattern was noted across the edge of the bolt
retainer pin hole. The component was declared unserviceable.

d. Component Reference No. 16

Area B: After firing 10,200 rounds a crack pattern extended
intermittently around the firing pin.

e. Component Reference No. 17

Area A: After firing 10,200 rounds, a crack pattern extended
through the partition at both extractor pin holes.

7. XM231 Smg APG No. 3G (SN 5053432)

During the inspection intervals for 20,400 rounds no crack patterns
were noted in the component reference No. 2 through 5, 8 through 12,
14, 16 and 17. A discontinuity and/or crack pattern was noted in 1
area in component reference No. 1, 6, 7, 13 and 15 and in 3 areas in
component reference No. 6 ‘

a. Component Reference No. 1

Area A: Before firing, a 0.05-inch (1-mm) length discontinuity
was noted on the front section of the mounting bracket along the edge
of a weld which remained unchanged while firing 20,400 rounds. No
cracks were noted in the spare barrel.

3
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b. Component Reference No. 6

Area D: Before firing a 0.60-inch (15-mm) length discontinuity
was noted on the bottom right side of a lug. This indication was
removed by wear while firing 10,200 rounds and it was not seen there-
after.

Area E: Before firing, a 0.05-inch (1-mm) length crack pattern
was noted in the top right rear corner of an elongated slot which
extended 0.05 inch (1 mm) over the edge. This pattern increased to
0.10 by 0.10 inch (3 by 3 mm) after firing 10,200 rounds and to 0.15
by 0.15 inch (4 by 4 mm) after 20,400 rounds.

Area B: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the bottom forward right and left corners
of an elongated slot. They remained unchanged after 20,400 rounds.

c. Component Reference No. 7

Area B: After firing 10,200 rounds, a 0.05- by 0.10-inch (1-
by 3-mm) length crack pattern was noted across the edge of the bolt
retainer pin hole. The component was declared unserviceable and
replaced after 15th cycle of 2nd phase. The replacement did not con-
tain any crack patterns after the weapon was fired at total of 20,400
rounds of endurance testing.

d. Component Reference No. 13

Area A: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted in the sear cam fillet, which remained unchanged
after firing 20,400 rounds.

e. Component Reference No. 15

Area A: After firing 10,200 rounds, two 0.05-inch (l-mm) length
crack patterns were noted on the inside wall end of the firing pin hole.
A new bolt cam pin was installed after the 5th cycle of the 2nd phase
and it contained crack patterns nearly identical to the cracks noted
in the initial component after the gun was fired a total of 20,400
rounds of endurance testing.

8. XM231 Smg APG No. 4G (SN 5056579)

During the inspection intervals for 20,400 rounds no crack patterns
were noted in the components reference No. 1 through 5, 8 and 10
through 15. A crack pattern was noted in 1 area in the component
reference No. 7, 9 and 16. And 2 areas in component reference No. 6.

A spare component reference No. 1 (barrel without upper receiver) con-
tained a discontinuity in 1 area.
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a. Component Reference No. 1

Area A: Before firing (spare barrel), a 0.20-inch (5-mm) length
discontinuity was noted on the front section of the mounting bracket
along the edge of a weld. This barrel was a spare and therefore not
fired during this test.

b. Component Reference No. 6

Area A: After firing 10,200 rounds 0.05-inch (1-mm) length
crack pattern were noted on the bolt carrier key at the right and left
sides of the forward locking screw. They remained unchanged after
firing 20,400 rounds.

c. Component Reference No. 7

Area A: After firing 14,235 rounds a 0.10-inch (3-mm) length
crack pattern was noted in the rear fillet of the first lug at each
side of the elongated slot.

Area B: After firing 14,235 rounds a 0.40- by 0.40-inch (10-
by 10-mm) length crack pattern extended across the edge of the retainer
pin hole. This component was declared unserviceable. A new bolt was
therefore installed (this installation was after the 6th cycle phase
ET)

d. Component Reference No. 16

Area B: After firing 10,200 rounds, an intermittent crack pat-
tern was noted around the firing pin. The firing pin was noted to be
broken after the 13th cycle, phase II and was replaced at that time.

An intermittent crack pattern was noted around the firing pin after the
gun was fired a total of 20,400 rounds of endurance testing.

e. Component Reference No. 17 (See Figure 15)

Area A: After firing 20,400 rounds, a crack pattern extended
through the edge of both extractor pin holes.

g, XM231 Smg (APG 5G (SN 5046368)

Before firing, no crack patterns were noted in the components ref-
erence No. 2 through 17. A discontinuity or crack pattern was noted
in 1 area in component reference No. 1.

Component Reference No. 1

Area A: Before firing, a 0.15-inch (4-mm) length discontin-
uity was noted on the front section of the mounting bracket along the
edge of a weld.
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10. XM231 Smg APG 6G (SN 5046998)

Before firing, no crack patterns were noted in components ref-
erence No. 2 through 17. A discontinuity or crack pattern was noted
in 1 area in component reference No. 1.

Component Reference No. 1

Area A: Before firing, a 0.15-inch (4-mm) length discontin-
uity was noted on the front section of the tank mounting bracket along
the edge of a weld.

11. XM231 Smg APG 7G (SN 5052275)

Before firing, no crack patterns were noted in components reference
No. 2 through 17. A discontinuity or crack pattern was noted in 1 area
in component reference No. 1.

Component Reference No. 1
Area A: Before firing, a 0.10-inch (3-mm) length discontin-
uity was noted on the front section of the tank mounting bracket along
the edge of a weld.
12, XM231 Smg APG 8G (SN 5053472)
Before firing, no crack patterns were noted in component reference
No. 2 through 17. A discontinuity or crack pattern was noted in 1 area
in component reference No. 1.
Component Reference No. 1
Area A: Before firing, a 0.15-inch (4-mm) length discontin-
uity was noted on the front section of the mounting bracket along the
edge of a weld.
13. XM231 Smg APG 9G (SN 5053772)
Before firing, no crack patterns were noted in components ref-
erence No. 2 through 17. A discontinuity or crack pattern was noted
in 1 area in component reference No. 1.

Component Reference No. 1

Area A: Before firing, a 0.20-inch (5-mm) length discontin-
uity was noted on the front section of the tank mounting bracket along
the edge of a weld.
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14. XM231 Smg APG 10G (SN 5058210)

Before firing, no crack patterns were noted in components reference
No. 2 through 5 and 7 through 17. A discontinuity or crack pattern was
noted in 1 area in components reference No. 1 and 6.

a. Component Reference No. 1

Area A: Before firing, a 0.10-inch (3-mm) length discontin-
uity was noted on the front section of the tank mounting bracket along
the edge of a weld.

b. Component Reference No. 6

Area B: Before firing, a 0.05-inch (1-mm) length crack pat-
tern was noted in the bottom left and right forward corners of an elon-
gated slot. The patterns extended 0.05 inch (1 mm) over an edge inside
the piece.

15. Four MICV FPW mounting balls for the XM231l smg were inspected
before firing XM231 smg 1C through 4C and no defects were noted. Six
mounting balls were also inspected while on the MICV. Five of these
mounting balls contained no discontinuities or crack patterns. The
mounting ball located on the left side, near the rear of the MICV con-
tained a light intermittent discontinuity along the edge of a weld.
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o 15 13 3
Comp Comp
No. Nomenclature Part No. No. Nomenclature Part No.
a4l Upper receiver 73C21166 9 Plunger, sear 8448545
with barrel 73F21172 10 Sear 74D20757
2  Lower receiver 74F20762 11  Inertia guide rod
3 Grip 8448632 12 Latch, charging 8448519
4 Handle, charging 8448518 13 Lever, selector 8448630
5 Trigger 74B20756 14 Catch, magazine 8448638
6 Bolt carrier 74D20759 15 Pin, bolt, cam 8448502
7 Bolt 8448510 16 Pin, firing 8448503
8 Guide, operating 74C20748 al7  Extractor 8448512

spring

dNot shown.

Figure 1.
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XM231 smg major components.

The seventeen components
were inspected either by the magnetic particle or the zyglo method. The
compenent nomenclature and part numbers are listed above.




Figure 2. Component reference No. 1. Barrel, part No. 73F21172,
from XM231 smg number APG 2G (SN 5053010), before firing: magnetic-
particle pattern around mounting lug shown under blacklight.

Figure 3. Component reference No. 1, upper receiver part No.
73C21165, from XM231 smg number APG 2C (SN 5054265) after firing
20,400 rounds: penetrant crack pattern in ejection port cover shown

under blacklight.
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Figure 4. Component reference No. 7, bolt, part No. 8448510, from
XM231 smg No. APG 2C (SN 5054265) after firing 20,400 rounds: magnetic-
particle crack pattern shown under blacklight.

Figure 5. Componenc reference No. 6, bolt carrier, part No.
74020759, from XM231 smg No. APG 1C (SN 5040166) after firing 10,200
rounds. Magnetic-particle crack patterns shown under blacklight.

3
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Figure 6. Component reference No. 6, bolt carrier part No. 74D20759,
from XM231 smg No. APG 2C (SN 5054265) before firing: magnetic-particle
crack pattern shown under blacklight.

Figure 7. Component reference No. 6, bolt carrier, part No.
74020759, from XM231 smg No. APG 1C (SN 5040166) after firing 10,200
rounds: magnetic-particle crack patterns shown under blacklight.
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Figure 8. Component reference No. 6. Bolt carrier, part No.
74D20759, from XM231 smg No. APG 3G (SN 5053432) before firing:
magnetic-particle pattern shown under blacklight.

Figure 9. Component reference No. 6. Bolt carrier, part No.
74D20759, from XM231l smg No. APG 3G (SN 5053432) before firing,
magnetic-particle crack pattern shown under blacklight.
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Figure 10. Component reference No. 7. Bolt, part No. 8448510,
from XM231 smg No. APG 2G (SN 5053010) after firing 10,200 rounds:
magnetic-particle crack pattern shown under blacklight.

- Figure 11. Component reference No. 13. Lever, selector, part No.
8448630, from XM231 smg No. APG 3G (SN 5053432) after firing 10,200
rounds: magnetic-particle crack pattern shown under blacklight.
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Figure 12. Component reference No. 15. Pin, bolt cam, part No.
8448502, from XM231 smg No. APG 1G (SN 5041858) after firing 20,400
rounds: magnetic-particle crack pattern shown under blacklight.

Figure 13. Component reference No. 16, pin, firing, part No.
8448503, from XM231 smg APG 4G (SN 50565739) after firing 10,200 rounds:
magnetic-particle crack pattern shown under blacklight.
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Figure 14. Component reference No. 16. Pin, firing, part No.
8448503, from XM231 smg APG 2G (SN 5053010) after firing 10,200 rounds:
magnetic-particle crack pattern shown under blacklight.

Figure 15. Component reference No. 17, extractor, part No.
g8uy8512, from XM231l smg No. APG 2G (SN 5053010) after firing 10,200
rounds: magnetic-particle crack pattern shown under blacklight.
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16. M3Al Smg APG No. 1C (SN 647129)

During firing of 20,400 rounds and/or the final inspection no crack
patterns were noted in the component reference No. 2, 3 and 6 through
13. Crack patterns were noted in 3 areas in component reference No. 1,
1 area in component reference No. 4, and 1 area in component reference
No. 5.

a. Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partition between the larger diameter hole
and the two smaller diameter holes on the right and left sides of the
component. The lengths of the crack patterns were each 0.15 by 0.20
inch (4 by 5 mm). A new component was installed (after the 5th cycle,
phase II), and it contained cracks nearly identical to the cracks
noted in the initial component after the gun was fired a total of
20,400 rounds of endurance testing.

Area B: After firing 10,200 rounds, a crack pattern was noted
on the face of the component which extended across the edge onto the
wall of the larger diameter hole (0.10 by 0.05 inch (3 by 1 mm) length).
A similar crack pattern was noted at the opposite side of the hole (0.20
by 0.05 inch (5 by 1 mm) length). A new component was installed (after
the 5th cycle, phase II) and no crack patterns were noted in this area
after the gun was fired a total of 20,400 rounds of endurance testing.

Area C: After firing 10,200 rounds, a crack pattern was
noted extending across the edge of one of the smaller diameter holes
toward the outer edge of the component (0.05 by 0.10 inch (1 by 3 mm)
length). A new component was installed (after the 5th cycle, phase II)
and no crack patterns were noted in this area after the gun was fired
a total of 20,400 rounds of endurance testing.

b. Component reference No. 4
Area A: After firing 10,200 rounds, a 0.70-inch (18-mm) length
crack pattern was noted extending along a fillet near the catch button.

This crack remained unchanged after an additional 10,200 rounds were
fired.

c. Component reference No. 5
Area A: After firing 10,200 rounds, a 0.05-inch (1-mm) length

crack pattern was noted on the inside of a bent area. This crack
remained unchanged after an additional 10,200 rounds were fired.
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17. M3Al Smg APG No. 2C (SN 695562)

While firing 20,400 rounds and/or during the final inspection, no
crack patterns were noted in the component reference No. 2, 3, 5 through
9, and 11 through 13. Crack patterns were noted in 3 areas in com-
ponent reference No. 1, 2 areas in component reference No. 10.

a. Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partition between the larger diameter hole
and the two smaller diameter holes on the right and left sides of the
component. The lengths of the crack patterns were each 0.15 by 0.20
inch (4 by 5 mm). A new component was installed (after the cycle,
phase II) and it contained crack patterns nearly identical to the
cracks noted in the initial component after the gun was fired a total
of 20,400 rounds of endurance testing.

Area B: After firing 10,200 rounds, two crack patterns were
noted on the front face of the component which extended across the
edge onto the wall of the larger diameter hole (0.10 by 0.05 inch (3
by 1 mm)) length. A new component was installed (after the 7th cycle,
phase II) and it contained crack patterns nearly identical to the cracks
noted in the initial component after the gun was fired a total of
20,400 rounds of endurance testing.

Area C: After firing 10,200 rounds, two crack patterns were
noted extending across the edge of each smaller diameter hole toward
the outer edges of the component (0.05 by 0.10 inch (1 by 3 mm)) length.
A new component was installed (after the 7th cycle, phase II) and it
contained crack patterns nearly identical to the cracks noted in the
initial component after the gun was fired a total of 20,400 rounds of
endurance testing. This component was marked unserviceable.

b. Component reference No. Ui

Area A: After firing 10,200 rounds, a 0.05-inch (1-mm) length
crack pattern was noted on the top edge near the catch button. This
crack remained unchanged after an additional 10,200 rounds were fired.

c. Component reference No. 10

Area A: After firing 10,200 rounds, a series of crack pat-
terns were noted on the left rod approximately four inches (1 cm) from
the shoulder rest. The patterns ranged from 0.05 to 0.10 inch (1 to
3 mm) in length. They remained unchanged after an additional 10,200
rounds were fired.
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Area B: After firing 10,200 rounds, three transverse crack
patterns were noted across a bend in the rod near a welded area (0.10
0.15 and 0.10 inch (3, 4 and 3 mm) length). They remained unchanged
after an additional 10,200 rounds were fired.

18. MBAl Smg APG No. 3C (SN 7023ul)

While firing 10,200 rounds and/or during the final inspection,
no crack patterns were noted in the component reference No. 2 through
13. Crack patterns were noted in 3 areas in component reference No. 1.

Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partitions between the larger diameter hole
and the two smaller diameter holes on the right and left sides of the
components. The lengths of the crack patterns were each 0.15 by 0.20
inch (4 by 5 mm).

Area B: After firing 10,200 rounds, numerous crack patterns
were noted on the face of the component which extended onto the wall
of the larger diameter hole and the outside edge of the piece. Simi-
lar crack patterns were noted at the opposite side of the hole. They
ranged from 0.05 to 0.25 inches (1 to 6 mm) in length on the side of
the piece.

Area C: After firing 10,200 rounds, two crack patterns were
noted extending across the edge of each smaller diameter hole toward
the outer edges of the component (0.05 by 0.10 inch (1 by 5 mm)) length.

19. M3ALl Smg APG No. 4C (SN 707619)

While firing 10,200 rounds and/or during the final inspection, no
crack patterns were noted in the component reference No. 2 through 13.
Crack patterns were noted in 1 area in component reference No. 1.

Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partition between the larger diameter hole
and the two smaller diameter holes on the right and left sides of the
component. The lengths of the crack patterns were 0.15 by 0.20 inch
(4 by 5 mm)). This component was marked unserviceable.

20. M3ALl Smg APG No. 1G (SN 632666)

While firing 10,200 rounds and/or during the final inspection, no
crack patterns were noted in the component reference No. 2 through 11
and 18. Crack patterns were noted in 1 area in component reference
No. 1 and 1 area in component reference No. 12.
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<. Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partition between the larger diameter hole
and tne two smaller diameter holes on the right and left sides of the
component. The lengths of the crack patterns were each 0.15 by 0.20
inch (4 by 5 mm). This component was marked unserviceable.

b. Component reference No. 12

Area A: Before firing, a 0.10 inch (3 mm) length discontin-
uity was noted along the edge of a weld. The discontinuity appeared
to be a rough overlapping edge of the weld and it remained unchanged
after 10,200 rounds were fired.

21. M3A1l Smg APG No. 2G (SN 6u47765)

While firing 10,200 rounds and/or during the final inspection, no
crack patterns were noted in the component reference No. 2 through 13.
Crack patterns were noted in 1 area in component reference No. 1.

Component reference No. 1

Area A: After firing 10,200 rounds, a crack was noted extend-
ing completely through the partition between the larger diameter hole
and the two smaller diameter holes on the right and the left sides of
the component. The lengths of the crack patterns were each 0.15 by 0.20
inch (4 by 5 mm). This component was marked unserviceable.

22. M3Al Smg APG No. 3G (SN 652107)

While firing 20,400 rounds and/or during the final inspection, no
crack patterns were noted in the component reference No. 2 through 13.
Crack patterns were poted in 1 area in component reference No. 1.

Component reference No. 1

Area A: A new component was installed after the 7th cycle,
phase II. After firing 20,400 rounds, a crack was noted extending
nalfway through the partitions between the larger diameter hole and the
two small diameter holes on the right and left sides of the component.
The length of these crack patterns were 0.15 by 0.20 inch (4 by 5 mm).
This component was marked unserviceable.

23. M3Al Smg APG No. 4G (SN 671231)

While firing 20,400 rounds and/or during the final inspection no
crack patterns were noted in the components reference No. 2, 3 and 5
through 13. Crack patterns were noted in 1 area in component reference
No. 1 and 1 area in component reference No. 4.
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a. Component reference No. 1

Area A: After firing 20,400 rounds, a crack was noted extend-
ing halfway through the partitions between the larger diameter hole and
the two smaller diameter holes on the right and left sides of the com-
ponent. The lengths of the crack patterns were each 0.15 by 0.20 inch
(4 by 5 mm). This component was marked unserviceable.

b. Component reference No. U4

Area B: After firing 20,400 rounds, a 0.15-inch (4-mm) length
crack pattern was noted on the top edge near the catch button.

24, M3Al Smg's APG No. 5G (SN 677332), APG No. 6G (SN 676459), APG No.
7G (SN 681146) and APG No. 8G (SN 693706)

Before firing, no crack patterns were noted in the 13 components.
No additional inspections were performed.

25. M3Al Smg APG No. 9G (SN 6395088)

Before firing, no crack patterns were noted in the component ref-
erence No. 1 through 9 and 11 through 13. Discontinuities were noted
in 2 areas in component reference No. 10. No additional inspections
were performed.

Component reference No. 10
Area C: Before firing, two 0.05-inch (1-mm) and one 0.30-
inch (4-mm) length discontinuities were noted along the edges of a

weld.

Area D: Before firing, a 0.05-inch (1-mm) length crack pat-
tern was noted across the end of the weld.

26. M3A1l Smg APG No. 10G (SN 702979)

Before firing, no crack patterns were noted in the component ref-
erence No. 1 through 9, 12 and 13. A crack pattern was noted in 1
area in component reference No. 10 and 1 area in component reference
No. 11. No additional inspections were performed.

a. Component reference No. 10

Area D: Before firing, a 0.05-inch (1-mm) length crack pat-
tern was noted in the center of a weld.

b. Component reference No. 11l
Area A: Before firing, two 0.25-inch (6-mm) length crack
patterns were noted on the wall of a drilled-out area. One of the crack

patterns extended over the edge of an additional 0.05-inch (1-mm) dist-
ance.
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Comp Comp

Ref Ref

No. Nomenclature Dwg No. No. Nomenclature Dwg No.
1 Locating plate 5351195 7 Trigger 6301472
2  Sear 7162774 8 Housing, trigger 7161927
3 Shield 7160997 9 Rod 6301449
4  Catch, maga- 6031453 10 Stock extension 7161812

zine
5 Holder, sear 5349942 11  Bolt, breech 7161926
6 Guard, trigger 6301456 12 Receiver 7161930
13 Barrel

Figure 16. M3Al smg, caliber .Uu5.
were inspected by the magnetic-particle method.
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Thirteen major components which
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Figure 17. Component reference No. 1. Locking plate, drawing No.
5351195; from M3Al smg APG No. 3C (SN 702341). Magnetic-particle crack
patterns noted after firing 10,200 rounds.

Figure 18. Component reference No. 4, catch, magazine, drawing
No. 6031453; from M3ALl smg APG No. 1C (SN 647129). Magnetic-particle
crack pattern noted after firing 10,200 rounds.

* 3
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Figure 19. Component reference No. 5, holder, sear, drawing No.
5349942; from M3Al smg APG No. 1C (SN 647129). Magnetic-particle crack
pattern noted after firing 10,200 rounds.

Figure 20. Component reference No. 10, stock extension, drawing
No. 7161812; from M3Al smg APG No. 2C (SN 695562). Magnetic-particle
crack patterns noted after firing 10,200 rounds.

3
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Figure 21. Component reference No. 10, stock extension, drawing
No. 7161812; from M3Al smg APG No. 2C (SN 695562). Magnetic-particle
crack patterns noted before firing.
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Figure 22. Component reference No. 11, bolt, breech, drawing No.
7161926, from M3AL smg APG No. 10 (SN 702979). Magnetic-particle crack
patterns noted before firing.

Figure 23. Component reference No. 12, receiver drawing No.
7161930; from M3Al smg APG No. 1G (SN 632666). Magnetic-particle crack
pattern along the edge of a weld before firing.
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