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PRESENT STATUS OF THE TANK ARMOR PROGRAM AND PROPOSED PROGRAM
POR DEVELOPMENT OF ARMOR TC DEFEAT HEAT AND HEP PROJECTILES

ABSTRACT

This Techmical Note presents the present status of tne
tank armor program, the propcsed pregram for the immediate
future, and an outline of thke long range program. A review
of the program proposed 1m August 1Y>U 1s made and propcsals to
meet the increase in scope and urgenty demanded of this program
are presented.
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INTRODUCTION

The urgent need for answers to a large number of questions
about tank armor has increased the rate of work on these problems
and the number of pecple interest:d. This increased interest wmakes
it desirable t> have an interim report at this time so that ai:
those concerned may know the present status and the plans for future
work. Both the immediate plans and the iong range program should
“e included.

The BRL werz assigned the responsibility fcr the study of
specialized armor tor the defense against shaped charges and HEP
nead projectiles. In August 1950 the BRL, in BRL Techrical Note
No. 281, proposed the following gzneral plan.

"l. that a contract te placed with a glass fabricator
to deveiop a glass armor suitab:e for application to steel that
would give protection from 3.5 in. rocket and 90mm T108 projectiles.™
Tests by Dr. Pugh at Carnegie Institute of Technology have shown
thet glass blocks or plates hawve shown unusual properties in defense
against shaped charges. These properties should be investigated
more thoroughly.

"2. that spike designs capabie uf defeating the 3.5 in.
rocket and the 90mm T108 be deveioped and tested by Aberdeen Prov-
ing Ground.”" The purpose of the spikes is to disrupt the cone
before completion of the detonation.

"3. that tests and design studies be carried out to “e-
termine practicable method of us.ng plastic explosives as a metnod
of defense against the hollow charge.” It appears that thin plates
of expiosive placed on the armor will detonate, disrupt the jet
and prevant penetration.

"4. that each practicable armor tvpe successful in de-
feating the hollow charge projectiie be tested for its resistance
to attack by the 105mm T81 projectil..”

These proposals basically remain much the came today. How-
ever, some detailed changes and additions have been made. The
status of the program up to Jute follows:

In connection with the first proposal, two contracts have
been proposed, one with Kalu Engineering Companv of Oldsmar, Florida,
the other with the Flintkote Company, Whippany, New Jersey. The study
of glass will be included in one or both of these contracts, but the
study will extend beyond this. The Kalo Encineering Company will make
a special effort to produce a plastic (or find a material that is embedded
in a plastic) that will defeat the shaped charge. The Flintkote Company
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will direct their study to embedded materials with special reference
tc a practicable use of the properties of glass. The matrix (at leasy
for the first of the study) will be & bitusinous materiat, such as
used in HCR2 which th«y produced during the last war. Both of these
companies will! study the reports of past *est3 and will be awase of
the work being dJone by the other.

Any material thet ehcws oromise of unusual protection against
shaped charges will be tested fiicther against A? Projectilee. H.P
will then be tried on any mz2teria. or arrangemerts of materials that
appear superiur tc ferrous armor in its owverall ability to defeut
both hoilow charge and AP projectiles.
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In connection with the second proposal in 281, the design and 4
pattern of spiked armor chosed for the first tests ar Aberdeen Proving by
Ground were based on the studies made under the direction of NDRC
during World War II. This particular design and pattern had not been
tried but represented the choice of those workirg on the probiem at the
time as the next to be tested. The most seriouvs problem turned out to
be the fabricating of plates for tests. Machining, welding, and casting
of spikes were considered. Each presented problems that seem2d more
difficult than the previous one - depending entirely vupcn how far thle B
details were pursuzd.

Machining would be very simple for a test plate requiring inly
a few spikes, but the drilling and tappiig of six thousand oae inch
holes in two inch steel presenis a job of tremendous propartions tor
the already overloaded Proving Ground facilities, ard would not repre-
sent armor that could be used on tanks.

Welding around the base of the spike on a test plate would be
an "aimost impossible" job and probably would be imposs.ple for mount-
ing them on a tank. The strength of the weld and the effect of the weilgd
on the plate would be problems even if a method could be fourd to reach
between spikes to do the welding. A proposal to drill holes, iaserr the
snike and weld the base involves almost as much work as macrhining and
has dany of the uncertainties of welding.

Casting might be posgible, but several large founderies either
refused the job or foresaw very serious problems. A problem of heat-
treating the spikes after casting would remain even if the castings
could be obtained.

There appears to be a relatively simple method of mounting spikes
by stud welding but even this method leaves many problems. A& contract
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. is bring negotiated writh the Fe:son Stwd ¥eld:ing Company, twrain,

DA Ohic, to study these p-cblems znd deweiop a simpie method of attach-
ing spxlbs to steel and armcs. It is pr-oposed that they provide plates
for teste at APG.

y

The use of plastic euplogives mentioned in the third proposai pre-
serts 3 hazard as well as a problem. It is sti'l proposed to initiate
3 tests to determine tte best expiosive, the best proportions, and the
oest arrangement of th2 cexplosive to defeat the 3.7 in. rocket. Any
armor that wouid dereat the shapad charge would still have to be tried
by the cther type rrojectiies. These studies will procced as soon z2s
other tank armor problexs are under way and the rece<sarv personnel is
availabic.
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The fourt* propetal rerovs to
Aay armor sulishle Jor & tank must le 2ble to defe
yrajacrxies whish may be uszd zgainst :t. An arrour :
f2at hollow cherges must be tested bv AP and HEP gr*]ect“ before
it can b: cousidere? acceptabie for tank use. One particuvlar projec-
tiie that will »e used is the i0S5z=w 181.

FURTHER PROPOSALS
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These has Deéen an increase in the urgency and in tre number of
piobiems. BRL has assigned additiosnal personnel to these tests and
the following five points are alsc included in the present proposals.

T

1. ine knoww facts and theories concerning the penetration
of shaped chsrges are wnot perfected to 5ucr a point that the best
areor can b przaicted. Therefore it will be necessary to perform
tests of manv materiais in an effsrr to lete-mine one that wil! possess
the necessary properties for a Jood armor. Small scaped charges have
been ordered %o use in thesg tests and several materials are on hand to
test as soon as the charges becomse availabi Other matervals will be
E ~rorured and tested tater. T' se o0 Pand no~ are

e

a. Mycalex by <ie Mycaiew Corporaticn of America
Clifton, New Jersey

b. Kaylo Plastic - Types T & 11 by Kaio fasineering

F Ccmpany, Cldsmar, Florid..

c¢. Transite by Johns Marville Company

d. Vermiculite by Internaticral Vermiculite <ompany,
Gerard, IVlinois

e. Natural Materials {(Sanc, Gravei, Crushed Rack}

PP YA

Tests of sand, gravel, and crushed rock are in progress.
The 2.36 inch rocket is being used rather than wait fcr the special
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charges. These materiais zre brinz considered, because the might
vield a simple fieid solutivm fcr tte problem were the present tanks
to encounter this tvpe of attack. A study is being conducted to de-~
terizine if there are significant 2ifferences iu the protection cffered
by coarse, medium, and fine sand; also to see if there i: a jifference
between dry, dazp, and f£looded wateriais. Crushed reck will be testad
to cowpare to sand and Fravel.

Piysical and chemical analvsis will be mzde of tbe materials
tested.

areor wiil he tested. There is nc question in
the minds of many that spaced arwor hac sowe advantage, but the desiga
of a spaced arwor tnat ctan bte used on a tank is not simple. First,

the acunt of space required may be far too zuch te permit uss on tanks.
Second, fabrication of spa~ed armor may bé a problem even if space re-
quirements are not excessive. =« study wiil ve made to determine the
effectiveness of different types of spacirg 2Zainst existing shaped
charge projectiies.

2, Spaced

3. Z<lcsely related to spaced armor is the “sandwich™ arwor:
thst is, armor consisting of layers of steel and non-ferrcus materials.
1f test~ of this type of material or arrargeswiats of materials are
made, it will be after the tesilng cf Space. armor and tne testing of the
materials tnemselves.

4. Yeavy Aluninum Armor is beinf procured for tesis. Jast
aluminum is on hand and wiil be tested first. Special plates O tem-
per2d aluminum armor will be tested later. The plates are to be 5.6
inches thick and backed by 2 incres of steel armur. They are tc be
tested with AP projectiles »nd 3.5 inch racxets to determine ths vul-
aerabiliry of full sezle armor.

5. Partial as well 25 compiete protecticn will be concidered
in all cases. The weapons now avasiable make comp:ete protection axtreme-
1v difficult, but if the use of tanks continues research will aisy con-
tinue for the best pessibie protection agains® «nown wcapons.

CONCLUS1ON

Studies of both active and passive armors will continue at
an increased rate. Partial prorection as weil as compiete protec-
tior will be considersd. Small shaped chargeés and fvll scale rou«ds
wil. be used. Many tvpes and arrangements of materials will be fested.
Finally 2nv materials or arrangemerts tnat appears to afford effective
srotection against shaped charges arz 12 be tested with HEP and AP
Pr0jec: 1w,
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