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Duo whip up recipe
for bulletproof

ceramic windows

The material, stronger, thinner and lighter
than glass, goes into small-scale production

Lin Yangchen

Bulletproof glass has long been a
critical component in military vehi-
cles and aircraft, helping to shield
their occupants from hostile fire in
the battlefield.

But see-through ceramics - thin-
ner, lighter and vet stronger - may
soon take its place in Singapore’s ar-
senal.

For five years, a pair of scientists
toiled away in their “kitchen” in the
Science Park at Kent Ridge. Now,
principal scientists Ang Seok Khim
and Ernest Lau of Singapore’s DSO
National Laboratories are seeing
the fruits of their labour as the mate-
rial goes into small-scale produc-
tion while they wait for a patent to
be granted.

These are the first steps towards
actual use in military vehicles and
other security applications such as
civilian guardhouses and VIP cars.

The use of transparent ceramics
will help Singapore reduce its reli-
ance on other countries for cut-
ting-edge defence technology, said
DSO.

The two scientists’ endeavour
started with a white powder - a se-
cret ingredient - that is treated
with a classified process that in-
cludes exposure to high pressure
and temperatures exceeding 1,000
deg C.

This isneeded to get rid of the mi-
croscopic defects that scatter light
and prevent run-of-the-mill ceram-
ic from being transparent.

The final product comprises tiny
irregularly shaped crystals held to-
gether by strong chemical bonds.
The exact size of the crystals is a se-
cret, too.

Ms Ang, 41, said: “It"s really (like)
cooking... how you cut the vegeta-
bles, how long you want to cook,
the temperature, how much pep-
per, salt and chilli.”

Like bulletproof glass, the trans-
parent ceramic is laminated with
plastic materials for actual use, but
it is much harder than glass and
works very differently.

While glass slows down a bullet
through friction, the ceramic de-
stroys it altogether.

First, the bullet fractures the ce-
ramic into tiny pieces that have ex-
tremely sharp edges.

Mr Lau, 44, said: “You can picture
it as millions of small little knifes.
As the bullet goes in, they shred it.
This is really destroying the round
(bullet).”

The ceramic, which is denser
than glass, is so strong that it has to
be only a tenth the thickness of
glass to confer similar protection.

With the plastic lamination, the
ceramic is about half the weight of
bulletproof glass.

Mr Lau also explained that for a
vehicle driver in the battlefield, bul-
letproof glass hit by bullets will shat-
ter across a wide swathe of wind-
screen, preventing the driver from
seeing outside.

“But for this material, the damage
is so localised that... vou can still see
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through the areas that are not hit. It
meansyoucandrive to safety.”

Other institutions here and
around the world are developing
transparent ceramics too.

Another institution here is Te-
masek Laboratories, which has facil-
ities at three research universities
in Singapore and is supported by
the Ministry of Defence.

Professor Gan Chee Lip, director
of Temasek Laboratories at Nan-
vang Technological University , ex-
plained that his institution explores
the more basic properties of trans-
parent ceramics while DSO's work

is more applied.

Prof Gan said D50 did avery good
job, as a lot of engineering
challenges had to be overcome to
make such materials in larger sizes
and quantities.

Farther afield, Germany’'s IBD De-
isenroth Engineering developed a
similar ceramic in 2014 which it has
introduced into armoured vehicles,
while US company Surmet has
come up with its own wversion,
called Alon, in work funded by the
US Department of Defence.
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