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ABSTRACT

The first documented high velocity tungsten long rod experiment in Sweden that clearly
demonstrated the occurrence of dwell was conducted in 1987, In a set of impact experiments
with different types of coniined ceramic targets, one of the tests with a titapiwn diboride arget
showed a tremendous protection capability compared 10 the other targets tested. Post-mortem
examinations showed that in this target, the wngsten rod had initially penetrated the ceramic in
an ordinary way to a depth of some mm but then started o llow radially instead of conlinuing 1o
penetrate through the sample, This single resull was nol possible 1o repeat and i was handled as
an anomaly since the dwell phenomenun was not estublished at that tme, and he experiment
was soon forgotten. Ten vears and over 200 dwell related experiments later, it is now well estab-
tished that high velocity dwell and interface defeat is a result of the exceptional strength of (he
ceramics, and that this high strength is available if target damage can be suppressed. The major
parts ol the basic research tn Sweden on dwell and interface defeat has been performed at FOI
and focus has been on the loading conditions on the ceramic front face. Both stationary and non-
stationary loading conditions relevant for an armour implementation have been analysed theo-
retically and studied experimentally in order to determine the performance limits of diffcrent
ceramic materials.,

INTRODUCTION

Initial studies on hard materials for armour applications starled 1in Sweden during the -
ties. At this time, geological materials like yranite and diabas were lested for armour applica-
tiens. primarily for protection against shape charge warheads. The first report on ceramics for
proteciion against penetrating threats came in the late sixties and the first experiment with ce-
ramic armour lor protection gpainst projectiles was made in 1973, The armour material at that
time was an alumina used for electrical isolation which was produced in Sweden by FO keramik
AB.

During the carly etghties, a special test facility with o smooth bored gun {calibre 30 mm)
was set-up at FOA (later FOGU in order to Tacilitate systematic studies of the interaction between
smail scale long rod projectites and various types of armours. An initial study of the protection
capability of high quality ceramics was initiated 1986, The materials (AL O:. 81Ny, BiC, 8iC and
TiB:} were produced by ASEA Cerama A using a glass-encapsulated hot iso-siatic pressing
teehnigue w produce large samples of full dense materials.

The Orst documented high velocity tungsten long rod experiment that clearly demon-
strated the oceurrence of dwell was conducted in 1987, In a set of impact experiments at veloci-
tes of around F330 mvs with different types of confined ceramic targets. one ol the lests with il
titanium diboride target showed a rremendous protection capabitity compared to the other targcty
tested. Post-mortent examinations showed that in this target, the tungsten rod had initially pene-
trated the ceramic in an ordinary way to a depth of some mm but then started to flow radially
instead of continuing to penetrate through the sample. This single result was not possible to re-
peat and it was handled as an anomaly sinee the dwell phenomenon was not established at that
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