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Effect of 8o0il Barriers on Shaped Ciarze renetraticn

SYINOPSIS

l. This tes®t was conducted to determine the effect of dry and
wet soil barriers (sand, loam, and clay) on shaped charge jet
penetration, The 5" Rocket Head Uik 25, Composition B loaded,
was used as the jet producer., After the jet passed through th
soil barrier, it impinged upon a plate of armor steel., The
residual penetration cf the steel was measured in each case.

2. 8. The minimum residual penetrations for the various soil
barriers tested are as rollows:

Miniaum
Residual
Soil Condition parrier Penetration

Sand, loam, or clay dry 4! 2
Sand, loam, or clay wet 4! v
Sand, loam, or clay dry or wet *3.1/2" 2"
Sand or loam dry 3 3n

Sand, loam, or clay wet 3t 2-1/2"
Sand, loam, or clay dry 2! Aqn

Sand or loam dry 2! 5=-1/2%
Sand, loam, or clay wetl 2! au

* Interpolated from test resultse.

be Varying soill hacd little effect on the amcunt of shapea
charge penetration. Clay and wet soll barriers offered slightly
more resistance to the shaped charge jet thereby reducing the
amount of armor penetration.
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Effect of Scil 3arriers cno Shapea Crhirgs Ferctration

PART b

ILTRODUCTIGH

i. AUTECRITY:

This tast was authorized by reference (a)e.

2. REFERENCES:

a. DBUCHD Corf 1ltr S7c-1 Re2c-J3Mirjb Scr 46219 of
25 kicvember 1952
be NAVCRD Corf Report 2487 of 27 Jure 1952

3. BaCKGROUMD:

2. Shaped charges as anti-tznk nines were dceveloped during
viorld war Ii, The Cffice cf Xaval Researck is pursuing the use

and application of these chcrges by investigating the effzcts of
5011 on various (ypes c¢f chzrges,

be Refcrence (b) reported the effact of soll barriers on
1953 and 3¥25 diameter shaped charges. Refcrence (a) requested
that tests be conducted with the 5" Rockot Ecad KMk 25 shaped
charges for the Office of Navzl Roscarch acnd Headquarters, iarine
Corps. The haval Crdnmance Test Staticn is conducting similar
tests with different shaped charges.

4, <ZCT C¥ TEST:

This test was conducted to determine thc effect of dry and wet
soil barricrs (sand, loam, and clay) on shaped ckcrge jet penetra-

tion., The 5" Rocket Eezd Mk 25, Composition 3 loaded, was used as
the jet procducer.

e PERICD OF TEST:

a. Date Project Letter 25 Hevember 1952

b. Date Heccssary iatcecrizl Received 1 Decembcr 1952

¢c. Date Commenced Test 26 Jamary 1953

de Tust Completed 3 april 1953
CUNFILENTIAL
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6. REPRESENTATIVIS PRESENT:

Th&s test was witaessed in part by LCDR k. G. Gibson and
LT J, E, Peterscn reprcsenting the Cffice of Navzl Researche.

BauT C
DITAILS CF TEST

7. DESCEIPTICK CF ITEMS UNDER TEST:

e 5" Rocket Head i 25 Mod 1, loazded with 16,0 1lbs, of
Composition B, Hecd Lot No. 71, ammunition Lot RECZ~{~En-52
assembtled with Mk 149 nose fuze modified for static detonatfon,
and total assembled weight of 51,3:C.6 1bs. This head contains
2 CCrper cocne,

be 4-1/4" thick Class b armor plztee

% Water e

ce Scil Berricrs Sampie #1 __ g2 3 average
(1) Dry Send - 0,06 0.10 0.09 0,09
(2) Dxy Lozm - 2,80 2.43 2635 2e1T
(3) bDry Clay - 2.0% 1.69 1.91 1.6
(4) viet Sand - 16.54 1E.09 20,06 18,589
(5) et Loam - 32.37 29.94 27.92 30,08
(6) et Clay - 23457 31.74 26,50 27,27

&, PROCEDURE:

The tcst set up is shown in Figure 1. after a 12" diameter
hcle was dug for the desired soil depth the rocket hcad was
lowered basc-down into the hole. The nole was then filled with
lcosc soil, BEither one (1) or two (2) thicknesses of 4-1/4" plcte
was placecd over the cxpectud jet exit on 12" high wooder blockse.
During tho filling cf the necle with scil, a wator hose saturated
the soil if a wet soill condition was desireds The dry soil used
was dried on a heat:d rlate cne (1) weeck before tke test. Jot
penetration was measurcd by a thir wire proter. The recorded
renctrations arc not the maximus since some jct wmaterial usually
remained in the plate,
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The detailed fiecld data are listed in Tabies I znd IXI. The
plate penetraticns are shown in Figures 2 to 7, inclusive. Typical

jot slugs are shown in Figure 8,

The average penctratiorns for dry

and wet soills vere plotted and are shown in Figurcs 9 and 10. The

avercged catz: are summarized zs follows:

2' Soi.
Soil Tyne ars,
Sand 5- 5/’6
Loan 6-1/4
Clay 4-1/4

Flate Peretration (inches)

3! Soil
ek arx wet
4-5/16 3=1/8 2-3/4
4=7/8 3-3/4 3-1/4

4-9/16 2-3/8

2-5/6

4' Soil

ary ugt
2-11/16 1-7/8
2-11/16 1-5/16
3-1/16 1-5/8

at the 2' and 3' soll burricer Gepths, the lcam soll appeared to
offer the lezst resistunce to thz shaped charge jet. a wet soil
condition genera2lly can be expected to reduce the plate thickness
rernctrated, at &' barrier deopths, the variaticr of soil did not
rcsult in any significant plite penetration differz=nces,

FollT D

esCLUSICRS

10, a. Th¢ minimum residucl penetrations for the various soil
barriers tcsted are as followss

Scil Condition

Sand, loam, or clay
Sané, loam, or clay
Sand, lozm, or clsa;
Sard or lcam

Sand, loanm or clay

Sand, loam or clay

Sand or loam

Sard, loam, or cl2y

* Interpolated fron test
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Barrier
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4t

*3-1/2¢
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Minimum
Residval
Penetraticn

on
1"
on

n
2-1/2"
40
5-1/2n
4n
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De Varying soil had little effect cen the zmount of shaped
charge penetration. Clay and wet scil barricrs offered slightly

more resistance tc the shaped charge Jet thereby reducing the
amount of armor penetraticn.

The tests upon which this report 1s based were conducted bys
LT A. N, dUGHES, Fragmentation Firing Officer
Fragmentation Division
Terminal Ballistics Department

This rerort was prepared by:
V. PEILIPCHUK, Fragzentation Battery Gfficer
Fragmentation Division
Terminal Ballistics Department

This repurt was reviewed by:
‘e Be HOBZRTSCON, Lisutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department
C. C. BHAWBLE, Director of Research, Urdnance Group

APPROVED: J. F. BYRHE -
Captain, USKN
Commander, Naval Proving Cround
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b [N
B. A. RUCKENER
Captain, USN
QOrdnarce Cfficer
By direction
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Effect of Soll Barriers cn 3haped Charsge netration
RN T e
Shaped Charge: S" Rocket Eead ik 25-1 Scil Conditicn: Dry
Soil Barrier Penetration
Rd, Ho, (feet) Soil (inches)
1 3 clay 1-3/4
2 3 it 1-3/4
5 4 n 2-9/16
4 4 " 2-1/2
5 3 e 2-1/4
6 2 , 4-3/4
7 2 1 4-1/8
& 3 . 4-1/4 +
> 3 iy 1-7/8
it 4 sand 2-7/8
1.1k 3 e 2-1/4
12 2 u 6-1/16
12, 2 t 5-3/16
14 3 % 4=-1/4 +
i 3 & *1-1/8
16 3 i 2-13/16
117/ 3 o 3-1/4
18 3 loam 4-1/4 +
16 3 o * 13/1€
20 3 K 3-9/16
21 3 W 2-5/8
22 2 4 6-15/16
23 2 = 5-1/2
24 3 " 4-1/4 +
25 4 " 2-11/16
26 4 sand . 2-1/2
27 4 loam *1-1/2
28 4 clay 3-5/8
25 4 i .3-5/8

+ indicates complete penetrwtirn of a 4-1/4" plate,
* penetraticn was greater thar amount shown, part of cone stuck
in plate. These values were not used in averaging.
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ffect of Soil Barriers on Shaped Ciiarge Penetraticn

Shaped Charge:

Scoil Barrier

Hdii=tink

5" Rocket Head Lk 25-1

(feet)

kPG REPCRL NG,
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Scil Conditicn:

Pepetration

L Ml’?’.j-,'}‘x'_:*“ CiXpa

LA

‘:oe?.a

(inches;

L
al

1-7/8
4-1/16
3-1/14
4-5/16
9/14
2-3/16
2-5/16
2-9/16
3-3/8
1-7/8
1"’1 1/2
2-3/4
3-1/4
4-5/8
3/4
4
3-1/16
4
als
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