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ABSTRACT

A total of 105 STRIM 73mm Rifle Grenades were examined and tested
to determine the performance of this item,

Dynamic firing tests were conducted with 15 STRIM grenades; 1.,
penetrated at least 9 inches of armor at angles of obliquity up to 65°
and one grenade functioned prematurely at the rifle muzzle. In previous
tests conducted by the Canadian Armament Research and Development Fstablishment,
the average armor penetration at normal angle of attack was 12.3 inches.
The minimum armor penetration of the M31 (T37k4) Rifle Grenade is 7 inches,
while the average armor penetration at normal angle of attack is 9.5 incher,
The maximum range of the STRIM Grenade with STRIK Launcher and cartridge
was 263 yards; with the M7A3 Launcher and M3 cartridge, the range of the
STRIM grenade was 201 yards. The maximum range of the M3l Rifle grenade is
230 yards,

The probable error of the STRIM Rifle grenade at 100 yards was 8 inches
horizontal, 11 inches vertical; comparable values for the M3l Grenade are
7 and 10 inches horizontal, 12 and 13 inches vertical.

Study of the fuze in the STRIM Rifle grenade showed the omission of

several important safety features,
v
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QBJECTIVE

The object of this study was to evaluate the 73mm STRIM Rifle grenades,
with particular emphasis on the following:
a. Operational reliability and capability against armored vehicles,

b. Comparative performance in relation to that of the M3l Rifle grenade,
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CONCLUSIONS
a. The 3TRIM grenade is not safe enough for use as a standard
Oxdnance Item and would require major redesign of the fuze to meet
Oxrdnance Corps requirements,
b. The 73mm STRIM Rifle grenade it superior to the M3l Rifle grenade
from the standpoints of armor penetrat.ion and range, but the M31 is superior
in safety.
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NDATIONS
l. The STRIM Rifle grenade should not be used by United States

troops in view of the proven danger that it may explode upon being fired.

2. In view of the indicated lack of need for an improved rifle grenade

(Ref, g) no further consideration should be given to the use or redesign

of the STRIM grenade,

Mgt
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INTRODUCTION

a. General Description

The 73mm STRIM ANTI-TANK Rifle grenade is designed to penetrate armored
vehicles, ‘The grenade may be fired from a ,30 cal, Ml Rifle, using either
the M7A3 Grenade Launcher or the French STRIM Launcher,

Figure 1 shows the French drawing for the grenade assembly, Figure 2
is a Picatinny Arsenal study drawing of the fuze, Figure 3 presents a
photograph of a complete and disassembled round of the STRIM grenade and
Figure 4 shows a radiograph of a complele round. The over-all size is
approximately <.88 inches in diameter by 17.35 inches long; the weight
is 1.78 pounds. By comparison, the M31 Rifle grenade is 2,62 inches in
diameter, 16,96 inches long and weighs 1.60 pounds.,

b, Hjistory

The 73mm STRIM Rifle grenade was designed and developed by the French
Government. A program of demonstration of the grenade was set up by the
Marine Corps and comparative tests between the Energa Rifle grensde anc
new French STRIM were conducted during November 1952 at the Marine Coips
Development Center, (uantico, Virginia (Ref. b). Further evaluation of the
srenade was accomplished throuwgh determination of the dynamic penetration
of homogeneous armor by the Canadian Armament Research and Develupment
Establishment, Valcartier, Juebec, during the period from October 1953 to
Jamiary 1954 (Ref, ¢). In January 1953, Picatinny Arsenal was requested t»>
conduct a complete evaluation of the French Grenade in order to determine ‘.he
vossibility of adopting this grenade as an Ordnance Corps Item (Ref, d).

It was also requested that the 73mm STRIM be compared with the M31 Rifle grerade

wherever possible,

'n
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TEST PROGRAM

1, Results of Testing

a. Dynamic penetiation tests were conducted against 18 inches of armor
plate using 15 grenades. One premature occured; in all other cases 9-inch
armor would have been defeated, At 0° angle of obliquity 3 grenades penetrated
12-inches of armor plate and one grenade penetrated 9-inchea, At 55° angle
of obliquity, 5 grenades penetrated 9-inches of armor plate, and at 650
angle of obliquity 5 grenades penetrated 9-inches of armor plate. (Table 1)

b, Static firing tests were conducted to determine the penetration
obtainable with the 73mm STRIM grenade. A total of 49 grenades were fired
against mild steel., Fifteen of these grenades were "as received" and 34
were reloaded using different explosives. The results show (Table 1I):

(1) A1l 15 original grenades penetrated at least 11 inches of mild
steel, the average penetration being 14.0 inches,

(2) Reloading the grenades with 70/30 and 75/25 Octol increased the
average penetration to 15.5 and 14.8 inches, respectively. Howsver, with
each of these explosives at least 1 grenade out of 12 penetrated less than
11 inches,

(3) Reloading the grenades with Composition B resulted in an average
penetration of 13,3 inches,

¢c. The range of the STRIM grenade was determined by firing 15 grenades,
Maximum range using the M7/3 Launcher and M3 Rifle Grenade Cartridge was
201 yards, using the M7A3 Launcher and the STRIM Cartridge it waa 240 yards,
and using the STRIM Launcher and STRIM Cartridge the distance was 263 yards.
(Table III)
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de Dispersion tests were conducted using 22 grenades. These rounds were
fizwd using STRIM Cartridges and Launcher at targets £0, 100, 150 yards
distant. Most firings were made at 100 yards. The results of the latter
shots showed probable errors of 8 inches horizontal and 11 inches vertical,
(Table IV) Comparison values for the M3l Greaade show errors of 7 and 10
inches horizontal and errors of 12 and 13 inches vertical.

o. Four STRIM grenades were disassembled and their fuzes subjected
to Jolt and Jumble tests in accordance with MIL-8TD-300 and MIL-STD-301
re spectively, From these tests it appeared that the fuzes were Jolt and
Jumble safe, However, owing to the small quantity of fuzes tested these
result s cannot be considered conclusive because evaluation and study of
the STRIM fuze design indicate that it is unsafe,

2 Comparative Discussion of STRIM and M3l ﬂ‘:}j@l Grenades

ae 3Study of the fuze design showed that the STRIM fuze has no arming

delay, no detonator safety, no self-destruction features, and no out-of-line
explcsive train teature, On the basis of this examination, the fuze is
comsidered unsate, The occurrence of the premature burst proves conclusively
that the fuze is not s fe,

b. Reference ¢ reports the average armor penetration for the STRIM Rifle
grenade to be 12,3 inches at normel angle attack (0° obliquity) and reports
fuze functioning failure at attack angles of 55° and 650. Picatinny Arsenal
conducted similar tests but found; cuntrary to Ref. ¢. that the fuze in five
ot of five cases functioaed at 55° and 65° angles of obliquity and that at

these angles of attack the greriade penetrated 9-inches of armor plate,
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At the angular displacement of 55°, tests of seven M3l Grenades resulted
in a mean depth cf armor penetration of 8,7 inches while at 0° obliquity
the average armor penetration was 9.5 inches for 15 grenades (Ref. e).

¢, Static penetration tests were conducted to determine the performance
of the STRIM grenade without introducing interferences due to variations in
fuze functinning time or other variables, It was recognized that the charge
in the STRIM (50/50 RDX/TNT) was an explosive with a lower rate of detonation
than the Composition B used in the M31 Grenade. Accordingly, STRIM grenades
were reloaded to delermine what improvement in penetration could be
achieved by use of a superior high expiosive. The standard 3TRIM gave an
average penetration of 14,0 inches of mild steel compared to 13.3 inches
when reloaded with Composition B, STRIM grenades reloaded with 75/25 Octol
gave an average penetration of 14.8 inches and those reloaded with 70/30
Octol gave an average penetration of 15.5 inches. (Table II)

d. The maximum range of the STRIM Rifle grenade using the STRIM launcher
and the STRIM cartridge is 263 yards. By comparison, the maximum range of the
M31 Rifle grenade is 230 yards (Ref. f).

e. The dispersion characteristics of the STRIM are about equal to those
of the M3l even though the M31 Rifle grenade shows yaw visible to the naked
eye when fired. The STRIM flies in a smooth trajectory. It is believed
that the fins of the STRIM may be better than those of the M3l,

f. Considering the STRIM Rifle grenade as a unit, it is approximately
10€ heavier and larger than the M3l Rifle grenade and hence, it is not
surprising that it is more effective, The increase in average depth of
penetration is approximately 25%, which is somewhat more than would be expected
from the size inrrease. Since the STRIM cartridge is more potent than the M3,
the usable range of the STRIM is comparable to that of the M3l Rifle grenade.
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\lmo, there are no significant differences in accuracy. Against this
evidence of gzoc* penetration and the miggr differences in range and accuracy,
the weakness of the unsafe fuzing of the STRIM Rifle grenade looms large.
It is questionable whether sufficient gain would accrue to warrant redesign
of the STRIM Rifle grenade fuzing.

g+ Reference a, received before evaluation of the STRIM Rifle grenade
vas completed, indicates that the need for an improved rifle grenade ne
longer exists. Accordingly, no further consideration of the STRIM Rifle
grenade is recommended.
3. lest Proceduyre

a. Dynamic Penetration tests - the STRIM grenades were fired from an
K7A3 launcher using an M1 30 cal, rifle and an M3 -ifle grenade cartridge.
The target consisted of six three-inch-thick armor plates, The mount was
rlaced 25 yards from the target. Upon completion of the tests, the targets
ver-e separated and penetration measured as units of 3-inch armor perforated,

be Static Penetration tests - Grenade heads; containing all explosive
vith the exception of the detonator, were placed on top of a stack of 20
onm-inch-thick mild steel plates; using a stand off egqual to the length
of the ogive. The grenades were initiated by special 3ignal Corps elegtric
blasting caps. The penetration was measured by removing the plates and then
drilling out the last plate to determine penetration to the nearast tenth

of an inch, (See Figures 5 and 6)

CONFIDENTIAL

REGRADING DATA CANNOT BE PREDETERMINED



CONFIDENTIAL

¢. Maximum Range test - & cal. 30 M1 Rifle was mounted on a stand
ad justable in the verticle direction. The mount was adjusted to a starting
angle of 36° and increased by steps of one degree to 4L7°. Five rounds
were fired at each setting with &n M7A3 Grenade launcher and arn M3 Grenade
cartridge. The cartridge was then changad from the M3 cartridge to the
STRIM and the procedure repeated, Finally the M7A3 Grenade launcher was
changed to the STRIM and the above procedure was again repeated, Table I1II
gives the results of the above combinations at the maximum range angle.

d. Dispersion tests - Inert rounds were fired from a stationary mount
using an Ml Rifle, a STRIM grenade cartridge, and a STRIM launcher. The
plywood targets were set at a distance of 50, 100 and 150 yards.

k. Mamufacturing Analysis

The STRIM Rifle grenade is basically simple and is well designed from
the standpoint of ease of manufacture, It consists largely of drawn
aluminum parts which are assembled in large part by use of plastic adhesive
bonds. There are relatively few machining operations involved. The double~
angled tapered-wall copper cone is unique. It is judged to have been
manufactured by spinning followed by a finishing machine operation. The
only other critical material evidenced was the use of tungsten carbide for
the firing pin core. This is a small piece and it is probably essential
that it be of high density to insure uniform fuze functioning upon impact.
5. Ackzowledgsment

Appreciation is expressed to Mr. J., D, Hopper for conducting the

reloading studies of the subject grenade with Octol and Composition B.

10

CONFIDENTIAL

REGRADING DATA CANNOT BE PREDETERMINED

. «,.#%a?%m,g“m il G e e ‘ « e



a.

b,

Co

d.

f.

CONFIDENTIAL

REFERENCES

Ltr., from OCO, ORDTA to PA 0.0./6C20473, 8 Oct 1956, Subject:
Grenade, Bifle, )31, w/M2l1 Fuze (U)

Marine Corps Equipment Board, Quantico, Virginia, Program for Demonstration
of STRIM 73mm HEAT Rifle Grenade, 19 Nov 1952,

Report Number Q-12/ 54, Jan 1954, Canadian Armament Fesearch and Development
Establishment,

Ltr., from 0CO, ORDTA to PA 0.0.471.,61/3(C), ORDEB 471.61/5-3, 12 Jan 1953,
Subject: STRIM Rifle Grenade,

Aberdeen Proving Ground Firing Record P-53974.

Picatinny Arsenal Technical Report No. 2362, Final Engineering Evaluation
of the T4l Practice Rifle Grenade Oct 1956,

11

CONFIDENTIAL

REGRADING DATA CANNOT BE PREDETERMINED



CONFIDENTIAL

DIST ION

0CO, ATTN: ORDTS, Washington 25, D.C.
ASTIA, Document Service Center, Knott Building, Dayton, Ohio
lberdeen Proving Ground, Maryland
Maxine Corps Equipment Board, Quantico, Virginia
CONARC, U.S, Army Armor Board, Fort Knox, Kentucky
Frankford Arsenal, Philadelphia 37, Pennsylvania
Armny Chemic: <enter, Edgewood, Maryland

|

(ARuE, (Canad* . .- ament R&D Establishment), Valcartier, Quebec

Technical Information 3ection

lmmunition Development Laboratcry b

Chief, Ammunition Research Laboratory

C(hiief, Artillery Ammunition and Packaging Develomment Laboratory
(hief, Explosives and Plastics Laboratory

Chief, Industrial Engineering Division

ire Jo D. Hopper

TOTAL

12

CONFIDENTIAL

REGRADING DATA CANNOY BE PREDETERMINED

« statle gt e ey oo AR A DN o OO - A . . -

w e
W :'._a N = W\ \Oll\.} B | and n NWownm W



CONFIDENTIAL

TABLE ]
==ylt 8 of Dynamic Firing Tests of 73mm STRIM Rifle Grenade Against Armor Plate
Rd Ne ty, Degrees Penetration, inches"
1 0 12
2 0 12
3 0 12
4 0 9
5 0 b
6 55 9
7 55 9
8 55 9
9 55 9
10 55 I
n 65 9
12 65 9
13 65 9
1 65 9
15 65 9

Depth of penetration determined as units of 3-inch armor plate perforated,

Round detonated at rifle muzzle.

13
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TABLE 11
§ ' Results of Static Piring Tests of Original and Reloaded 73mm STRIM Rifle
Grenades Against Mild-Steel
; Explosive Leading:  Original® Comp B 70/30 Octel®  75/2> octel®
% Penetration, inches: 15,5 15.1 18,0 1¢.8
.8 1.5 15.7 10.4°
12.9 8.6° 16.3 15.4
| 13.0 16.1 12.9° 17.1
] 11.8 1.5 15.7 1.3
1.4 1.6 9.0 17.5
15.1 1.0 17.2 20.9°
é" U.7 15.5 15.1 15,0°
13.5 8.9 17.0 10,8°
) 13.6 L.6 16.8 16.1
14,5 13.0° 18.0 15.3°
15.5 Ul
15.3
L7
1.2
Average Penetration,
Inches: 14.0 13.3 15.5 1.8
Total No. of Shots: 15 11 12 11

a. Original loading - a composition of 50% RDX and 50% TNT.

be 70/30 Octol consists of 70% HMX and 30% TNT; 75/25 Octol consists of 75%
HMX and 25% TNT,

c. Evidence of multiple jets in targets.
BVA
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TABLE I]]

Range Characteristics of 73mm STRIM Rifle Grenade fired frem .30 Cal. Ml Rifle
using different Launchers and Cartridges

Launcher: X743 M7A3 STRINM
Cartridge: | €] STRIM STRIM
Firing Elevation: 42° 14° 42°
Range, yards: 196 238 260
205 2,0 259
199 2Udy 264,
ﬁ ‘ 239 266
2l 266
Average Range, yards: 201 24,0 263
15
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TARLE IV

Dispersion of 73mm STRIM Rifle Grenade fired from a .30 Cal. Ml Rifle using
STRIM Launcher and Cartridges

Range, yards: 50 100 150
Elevation, degrees: 7 12 12
No. of Shots: 5 1 6
Error, inches: Horjzontal Vertical Horjzontal Vertical Horizontal Vertical
7 2 2 3 25
2 8 12 5 14 22
1 1l 1l 5 18 2
5 2 12 2, 1 27
4 1 32 22 9 1
1 6 29 5
7 10
8 15
25 7
3 16
5 3
Error, Standard
Deviations,
Inches: 7.3 5.7 18.1 16.4 174 20.3
Probable Error,
I.ncma: l‘.9 308 801 1.1.0 1-107 1307
Probable Error of
M31 Rifle Grenade
w/13 Cartridge®:
w/m huncn‘r 207 5.0 6.9 13.0 6.2 5“-8
w/M742 Launcher 1.3 . 2.9 10.3 12,1 12,6 36,3
4. Aberdeen Piring Record P-5397,.
16
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Fig. b
Strim Grenade Static Penetration Test Setup

CONFIDENTIAL

REGRADING DATA CANNOT BE PREDETERMINED

ok



SRRt~ = <

wiaNH -

GINIRNILICNS 30 LOMNYD VIVG SNIOVEOINN

TVLLNIQLHINOD

10390 0% 0L - SIR[J IS3], uolBIdUIJ NS JpRULL) WL
9 ‘314

- -
- <. - Mprrs il S s‘rﬂii N
- ~ b -xl - d -
* v P Y] *
. ., * alr, *

n
b
.




