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Commasding Senersl

U.5. Army Test and Bvalustion {(ommand

Aberdeecn Froving Grouand .
Haryland : July 19, 1965

Attention: Li. Celonel Lalhaussces
Dear Colenel Lalhaussee:

Erxelosed is a copy of & Coli's memorsndum report, dealing
with the neise suppressor on the AR-15 Submachine Gun. The report is
self-explanatory.

We had not antlcipsted, in the original design of the sub-
machine gun noise suppressor, the meverity of the firing sehsdule to
which 1t mipght be subjected. However, we are glad to have ealled to
our attention. by your tests, the need for improvement, ¥We believe that
the problem is satisfactorily scolved by the improved desizn of suppressor.

Sr. wiiliam Webh earried to your station, on 18 July 1965, two
of the improved suppreasors, for delivery to the testing agency in D & PS.
¥e hope that these will emable yon to resume the progrvan.

£11 of the AR-15 submachine zuns to he shipped henceforth will
be eguipped with suppressors of improved design, and new suppressors will
be furnished for retre-fitting to Lhe wespons which have aslready bheen
shipped. :

e will appreciate the opportunity to ve of service in the
event any other problems srise during the course of your tesiinz of Colt's
itens.

Yery truly yaufs,
COLT THDUBTRIES INC

MW »u8 8108

. Yalter &, Hutchins
One Epclosure Vice President - Engineering

ce {with enc.)
4. Col. Yount

¥r. A.R. Hankins, 5 & F& ;



Memorandum Report

SUBJECT: Noise Suppressor of AR-15 Sub-Machine Gun
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INTRODUCTION:

1. The AR-15 sub-machine gun is designed with a barrel length of

10 inches, to achieve the most compact feasible configuration.

Because of the short barrel, and the relatively high barrel pressure
of the 5.56 mm cartridge at this 10-inch point, the noise of the SMG
is considered objectionable without a noise-suppressor attachment.
Accordingly, a noise suppressor was designed and attached to the SMG.
Comparative tests conducted with & decibel meter show that the noise
suppressor is effective in serving its intended purpose. The short-
barrel SMG, with suppressor attached, produces only about 125 db :
under the same test conditions in which the regular AR-15 with its
20-inch barrel produces 124 db. In the subjective Judgement of some
firers, the quality of sound produced by the SMG, with suppressor, is
less unpleasant than that of the regular AR-15 rifle or other comparable
weapons, being less "sharp." :

2. The original design of suppressor has an outer wall of .062-inch
thickness. This is quite sufficient to withstand the internal pressure
when the material is at temperatures below red heat. Calculations
indicate this, and it was confirmed by testing two suppressors in the
standard endurance cycle (which provides cooling after each 100 rounds),
for 5,000 rounds and 10,000 rounds respectively, without damage.
However, tests were not made with a firing schedule severe enough to
heat the suppressor to the red-heat range, at which the physical
properties of the steel are seriously reduced.

BACKGROUND :

One specimen of the SMG was submitted to Aberdeen Proving Ground
for testing. A report was received from APG on 13 July 1965 that the
suppressor had failed during cook-off tests. The circumstances were
that 180 rounds, fired in 5T seconds (in accordance with usual cook-
off procedures) produced a split in the outer wall of the suppressor
assembly. Investigation of the problem was begun immediately at Colt's.

PROCEDURES AND RESULTS:

1. It was hypothesized that the very severe firing schedule of the
cook-off test at APG had raised the temperature of the suppressor

assembly into the red-heat range, in which the tensile strength of
the material was drastically reduced, and thus induced the failure.
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2. To test this hypothesis, the conditions of the APG test were
reproduced, insofar as possible, in a test carried out on 14 July 1965
at Colt's. Temperature at the surface of the suppressor, in the middle
region, was recorded at appropriate intervals, to enable construction
of a heating curve. That curve is one of those (Curve A) shown in
Figure 1. At the 199th round fired, in an elapsed time of 80 seconds,
the suppressor wall failed by splitting (an axial-plane rupture) in the
same manner as was described in the APG test. The temperature at the
time of failure was approximately 1150°F. This experiment thus re-
produced the APG result, and substantiated the hypothesis regarding

its cause. The expected tensile strength of the material at the
temperature where failure occurred is only about 25% to 40% of its
value in the normal ambient temperature range. The design of the
original suppressor is evidently inadequate for high red-heat
temperatures,.at which the physical properties of the material are

so drastically impaired. s i

3. A solution to the problem was sought by increasing the thickness

of the outer wall of the suppressor. A two-fold benefit is thus gained:
(1) +the strength of the wall is increased at all temperatures, and

(2) the rate of temperature increase is somewhat reduced by the increase
in heat capacity. -

i, To confirm the solution to the problem of noise-suppressor failure,
the L450-round phase of EXERCISE ITI of the APG Sustained-Fire Test was
conducted. This consists of firing at 30 rds./min. for 15 minutes.
Temperature of the suppressor was teken in the middle region of the
external surface after ceach 30 rounds. (The 450-round phase of
EXERCISE III was not employed, because previous experience has indicated
that rifles would generally become much too hot for normal handling in
susteined fire at 60 rds./min., and furthermore, the test was considered
likely to be destructive to the weapon for causes other than suppressor
failure.) The heating curve of the improved suppressor at a sustained
firing rate of 30 rds./min. is shown in Figure 1 (Curve c), for com-
parison with the curves obtained in the "Pastest deliverable" rate of
the simulated cook-off schedule. For purposes of further information,
the test was extended to 480 rounds, and immediately upon cessation of
firing, temperature measurements were made at the center of the handguard
(left lateral surface), at the front edge of recelver (left side), and
at the center of carrying handle (left side). These measurements are
recorded on the Lab Firing Reports attached, and range from 340°F to
530°F. This indicates that the weapon could not be held for firing

in the normal manner, with bare hands, after firing this schredule. The
schedule therefore seems somewhat more severe than is practicable in
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normal field use, and the successful performance of the improved
suppressor in this severe schedule would suggest that this suppressor
of improved design does not in itself impose any 31gn1f1eant limitation
upon sustained field firing of the weapon.

5. .To enable camparison of the original and the improved suppressor
designs at the "fastest deliverable" firing rate, the latter was fired
300 rounds, measuring temperature at 100-round intervals. The resulting
data are plotted in Figure 1 (Curve B). The greater heat capacity of
the improved design accounts for the difference in the slopes of the
respective heating curves (A and B). The suppressor was undamaged at
the conclusion of the 300-round flrlng, in which a temperature of 1310 O

- was reached.

ANALYSIS AND CONCLUSIONS:

1. The original design of noise suppressor does not provide adequate
bursting strength when heated to temperatures above about 1100 F which
temperatures are reached in firing of about 180 to 200 rounds at the
maximum possible rate of fire (about 150 - 180 rds./min.).

2. The improved design of noise suppressor, having a thicker outer wall,

shows & moderate reduction in rate of heating, but nevertheless reaches -
a temperature of about 1300°F after the firing of 300 rounds at the
maximum possible rate of fire. However, the design of the improved
suppressor provides about twice the bursting strength of the original
design, at any given temperature. This undoubtedly accounts for the
fact that, whereas the original design failed at about 1150 F (after
firing 1ess than 200 rounds), the improved design successfully with-
stood more than 1300°F (after firing 300 rounds) without damage.

3. The improved design of suppressor reaches a temperature of about
920CF in the firing of about 250 rounds at a rate of 30 rds./min.,

and at that temperature the rate of heat dissipation equals the rate

of heat input, so that the temperature is essentially stabilized.

Since the improved suppressor has successfully withstood temperatures
up to 1310°F in other firing, it is clear that the design could with-
stand extended firing--indefinitely, from the standpoint of heat-induced
failure--at a rate of 30 rds./min.

RECOMMENDATIONS :

1. The original design of noise suppressor should not be used in
any application which may raise the temperature of the outer wall to
the red-heat range (about 1100°F), which is reached in the firing of
about 180 to 200 rounds at the maximum possible rate of fire. The
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strength is sufficient, however, for firing in which the temperature
of the suppressor does not reach red heat. At least 100 rounds can
safely be fired before cooling. : i i)

2. The improved design of noise suppressor can safely withstand at
least 200-300 rounds of firing at the maximum possible rate of fire,
or firing indefinitely at a sustained rate of 30 rds./min., and the
. improved design should be used in lieu of the original design in all

applications where the severity of these schedules may be approached.

William C. Davis

Attachments:

1. Figure 1 :
2., Lab Firing Reports (3 sheets)
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Distribution of Report on Noise Suppressor of AR-15 Sub-Machine Gun

‘William C. Davis

July 16, 1965

Col. Yount (w/ letter)
APG (w/ letter) (2 copies)

W.
W.
H.
F.
R.
S.
R.
W.

Hutchins .
Webb
McCoan
Sturtevant
Fremont
Percy

Roy |

Davis

Lab File
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