AVSTE-TA ._ 1 April 1966

DPROVED PZRFORVAICE OF AM-ALITTION FOR THE M6 RIFLE

- 1. In the early and nid 1550 era, Department of the Army, R&D,
sponsored a small in-I.ouse progren at D?s, A.PG, that eventuzlly pc.x'ec‘L
the way for the present 5.56mn - ML6Z1 combination. The program embraced
two cal. .223 (5.56== ) certridges along with improvised rifles to test
armunition performance. The first cn*"‘:‘idge used & shortened version
of the present 5.56zn cartridge case and was designed to fire in a
mpodified c2l, .30, carbine, ¥2. In its final QOﬂficurat*Oﬁ, this cal,
«223 carbine fired a kl-g ':a.'f"s, flat-base bullet at a muzzle velocity of
3100 feet per sncora. The secon 4 carcridge sed a T C““ﬁ MATO caxrtridge

v

for the cartridSe. In tne
boat-tail bullet =t 3L0O0 fe

2. Rather coc-plete performznce characieristics of both ceriridgses
were estzblished, and rifle-z—~unition czpabilities were eveluated in
botn semi-~ and full-zutozztic fire, With the information svailadle
from these tests, it was possible o staie with a hizh degres of certainty
that a rifle-cartridge corbinsiion could be designed in ca2l. .223 (5.56cz)
that would be rmore effective esgainst personnel thzn the standaxd T.62
on a "weighi" basis. EHowever, the climaie within Ar—y using forces in
the nid 1550 er= wes not such that a reguirenesnt for a lighi-weighi,
spmall-caliber weepon could be stimulated, Tne overzll recozmzendsiion
resulting froa the DZPS work was to "design and evaluete" 2 weapon end
certridge which would replezce the }2 cel. .30 cardine, the cal. k5
submackine gun, and soze applicaiions of ithe I rifle. The cariridgs
thus reconmended was to use a2 55 grain boat-tail bullet gt a velocity
of about 3250 fest per second. The rifle had recomzended characverisvics,
weignt, end shape al-ost identicel to these of thne present 116, The
present stanizrd 5. 56z em—unition is alr-ost identicel to that recommended

by D&PS in 195k.

3. The performznce characterisuics, recommended st D&EPS Tor the

rifle-zzmunition cozbdbination, we e optinized towerd personnel targeis
- Pl ) £
at close end mediunm range -- 0 to 5C0 yards. The present 1O has beser

= =1

proved an excellent weapon, both in tests and in combet, Tor it
use, Th}s ignbtweight wezpon and cartridge combination has been
popular in Viet ilem that it “gs, in effect, caused a shut down in pro-
duction of the ML rifle with its core powerfu_ long- ran;= carvridse.
Large quantities of the M6 rifle have been ordered and rmuch larger
quantities are ru-ored for future orders. When issue de a“*v of 16
becomes high, consideration as an all-purpose rifle is forced upon us.
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Also, the 106 with 2 bipod end a slightly heavier barrel cen be used

as a squad-level autonatic weazpon. Squad autozatic weapons characteristicelly
have been used for heavier fire pover roles than the rifle ang, therefore,

should fire a cartridge with good long-range (500 - 2000 yard) per-

. fornance. With the strong provability of 116 use extending beyond the
Viet Kam conflict to at least limited world-wide espplication, 2 cariridge
of betlter long-range verformance is required.

BERRE rth)) i -
- 4" Performence of the present 5.50=n cariridge can be improved
considerably by changing froa the present 55-grain dbullet to the 68-grain

- bullet previously used by D&PS. Long-range capadility of the neavier
bullet, in the preseat 5.56 cartridse case, makes it zbout equal in
lethality to the T.€2—m IATO ball round or the cal. +30 ball, 2 used
in the 1M1 rifle et 211 ranges. The 68-grain bullet is better, sgainst
8ll tergets et 211 ranges, than the present 5 5&r=m bullet, In only
one cheracterisvic is the heavier bullet slightly inferior -- it has

.13% more recoil. This slight increese is hardly noticesdle, but it
would provadly czuse a slight increase in burst-fire dispersion. The
only chenge reguired in the rifle is o use a barrel rifling twist of
one turn in 9 inches, instead of the One-in-twelve twist now used.
Present emunition could be used in the new barrels, but the provosed
-bullet would be unstadle in the barrels row in use., For the sake of
econozy, it would be wise Lo mzXe an early determination regerding the
proposed tullet so that wespons to be produced could have the progper

rifling.

S5e¢ A bullet drewing is attached as Inclosure 1, Tnis is the
. bullet used to gather the test dsztz in this siudy. In order to seat
the bullet {o the proper depth for z cartridza overzll lerngih of the
present }193, it cazuses the cri—ping cennelure Lo be sesied below the
- case routh. A circuzTerential crirmp at the proper locztion on the
cese necx, as is done with some U, S. commercial and foreizn zilitaery
cariridges, can de used. I this technicue is rot desired, the bullet
can be slightly modified to rmove the crirp forward for crirping ot the
case nmouth es is done with =most U, S. military sm2ll arms cariridges.

6. The performance cheracteristics su—marized in the following
. paregrepns &re primerily airmed at showing comparative values bebwsen
the present 5.56mm cartridge, with iis 55-grain bullet, and a proposad
certridge with a 68-grain dullet. However, where comperetive values
-are aveiladle for the T.62mm ball cartridge used L rifle, or
e

the cal. .30 ball }2 round used in the X1, these
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Te A velocity and e“eruj .VS. Range comparison of the present

5e Sﬁmm certridge, the cal. .30 ball, 2, and the proposed 68-grain

bell in the 5.5¢mm cartridse case is S”OJn belov.

RANGE VELOCITY F.P.S. ENERGY FT LB
YARDS 5.56zm Cal..30 68-gr.223 |5.56mm Cal..30 68-br.223
; Ball Ball
0 3250 2795 3000 1285 2653 1370
100 2580 2760 2258 1160
200 2364 2528 - 1896 9TL
300 210k 2153 2300 540 1573 806
Loo 1949 2037 1289 664
500 : 1753 1881 10L3 540
600 1210 1568 1692 173 834 436
700 1396 1522 661 354
800 1239 1373 521 288
1000 8L3 1031 12338 8T 361 233
1500 131 935 181 133
2000 . Lhos 749 83 86
2500 - 330 603 13 56

The superior bellistic shzpe of the 68-zrzin bullet causes it to ' catch“
the 55—gra*n bullet, which sterts 250 f.p.s. Taster in about 150 yerdis;
from that point i: haa a2 decided velocity adventage. With respect to
remaining enerzy, the proposed €8-grzin bullet at 2000 yards is egusl

to the czl. .30 bell, 12, and both are as goed a2t 2000 yards as the
present 5.56=x bullet is at 1000 yerds.

8. The proposed 68-grain bullet is superior in penetration of
ell nedia at 211 ranges to the 55-zrzin 5.58zm stenia=d bullst. Ti
Is generelly eguel %o or supsrior to the cal. .30 b2ll, M2 round in
penetrating medie such as pine board, helmets, bedy armor, and thin

exrmor plate at 211 ranges,
- =

9. Tne trajectory of the 68-grain bullet, lozdsd in the present
5.56 certridse case, is rmuch flatter et 21l rangss beyond 200 yerds

than is the present 193 5.56zm with its 55—grafn bullet. The provosed
bullet hes a Tlatier trajectory than does the czl., .30 ball, 22, at 211
ranges., It is grenuly superior nayona 1C00 yards,

10. 'Tne 68-grain bullet has much less wind drift at 21l ranges than

either the 5.56mm or the cal. .30 ball, M2,

11. The average dispersion of the 68-zrain bullet, cozpared with
the cal. .30 ball, 2, are shown in inches @ 600 yd (5 10-shot groups).

<o T MEAN MEAN MEAN EXTR2E EXTRDE  EXTROME
" TYPE RADIUS VERTICAL EORIZONTAL VERTICAL HORIZONTAL SPREAD
Cels:30" 540 3.3 3.7 12.3 1 D
Ball,}2 e 2 e
68-gr 3.1 2.L 1.6 e ese 2670 15 10-0
223 e = ot 5
3




. .5 ..A very rough figure of rexrit could be drawn for ccuaparison between the

- - two 5. 5&mm cartridses since they are used in the seme weapons. However,
s+ .. . because the cal. .30 bgll, ¥2, is twice the weight of the other cartridges
and its weapons ars ruch heavier, a figure- of—mcrit comparison would be

4 . less valid. The desirebility of
s S of merit would be the inverse of
: lower the number, the better the
15. The
characteristic
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16, Tt is furth&
shown in Inclosure 1 de
Celifornia, for loﬁu_da
propellant for the T.62mm, Ball,
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5.56:m pressurs barrsls, even

Tigure of merit, based on c

each carx
the nuiber.
score.

favor of

ion is reco:me“he&.

recormended that 50,000 bulletvs of the
purcnasna froo Sierra Bullets, Santa Fe Sprin:
in presant 5. S5€rm cartridge cases.
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That i s, like in golf, the
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A ball-{;

180, was used to give approximately
3000 it per second at the muzzle al a pressure of 50,000 p.s.i..
Pressures and velocities nezr the muzzle can be estzblished in present

thouzgn the bullets

are unstzbls a shors

= _ distance frono the muzzle in the 12"-twist barrels,
17. At lesst five MLEEL rifles should be fitted with barrels
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