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Bal l is t ic fabr ics made from high-performance f ibers such as para-
aramid (synthet ic)  and basal t  (natural)  f ibers,  and composi tes ut i l iz ing
these fabr ics,  are among the leading mater ia ls for  sof t  body armor
systems. Basal t  f ibers,  which are extracted from igneous volcanic
rocks,  are natural  f ibers wi th mechanical  and thermophysical
propert ies that  are general ly comparable or super ior  to glass and other
synthet ic f ibers but at  a lower cost .  This gives basal t -based
composi tes a performance edge over exist ing mater ia l  systems for
potent ia l  appl icat ion as ant i -bal l is t ic  body armor.  Mi l i tary and law
enforcement operat ions need durable,  l ightweight,  damage and
moisture-resistant bal l is t ic  fabr ics wi th super ior  energy absorbing
capaci ty.  Basal t  f iber cannot only replace synthet ic f ibers,  but  i t  a lso
has super ior  character ist ics.  I t  has a s imi lar  chemical  composi t ion as
glass f iber but is stronger,  and unl ike most glass f ibers is highly
resistant to alkal ine,  acidic and sal t .  Compared to carbon and aramid
f iber,  i t  has the features of  wider appl icat ion temperature range -452°
F to 1,200° F (-269° C to +650° C),  h igher oxidat ion resistance, higher
radiat ion resistance, higher compression strength,  and higher shear
strength.  This research tests the V50 bal l is t ic  performance and
penetrat ion resistance of  unidirect ional  woven basal t  f iber laminated
composi tes wi th three di f ferent combinat ions of  p ly or ientat ions.

SYNOPSIS

David, N.V.  earned his doctoral  degree in Mechanical  Engineer ing and
Mater ia ls Science at  Texas A&M Universi ty,  USA under the auspices of
Fulbr ight  Fel lowship,  the Rice-Cul l imore Scholarship – ASME Auxi l iary,
and the Malaysian Government.  He obtained a Master of  Science
degree and a Bachelor of  Engineer ing (Honors) degree in Mechanical
and Mater ia ls Engineer ing f rom Universi t i  Kebangsaan Malaysia.  He
was the Head of  Internat ional  & Pr ivate Grants Acquis i t ion Uni t  at  the
Research Management Center,  Universi t i  Teknologi  MARA (UiTM) in
Shah Alam, Malaysia between 2011 and 2019. Inf low of  research
funding from external  sources has increased 18 fold dur ing his tenure
with research funds granted by more than 30 pr ivate internat ional
organizat ions.  The internat ional  and pr ivate grants registered the
highest growth sector for  grants acquis i t ion across the UiTM system in
2017. He was honored with Excel lent  Service Award UiTM in 2004 and
2015. David authored/co-authored over 120 refereed scient i f ic  ar t ic les
as of  Apr i l  2022. He is also member of  the Edi tor ia l  Boards of  and
Technical  Reviewer for  var ious high impact journals.  His research
interests include bio-composi te engineer ing,  v iscoelast ic i ty,  acoust ics,
brainwave entrainment,  structural  heal th monitor ing and pedagogical
innovat ions.  He has developed and tested a new iso-strain state
composi te model to character ize the uniaxial  v iscoelast ic behavior of  a
natural  rubber coated bal l is t ic  fabr ic.  David consul ts scient i f ic  journal
publ ishers on indexing solut ions in major databases including Scopus,
PubMed, Crossref  and CLOCKSS.
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