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INNOVATIVE

BURN-THROUGH

PROTECTION

Synthetic resins are increasingly gaining a foothold in safety-critical
applications such as electric vehicle protection. Matthias Steiner and
Christian Stoveken take up the story

WV fires are. thankfully. rare
but should an accident ooour
and a cell short circult. the
possibility is there The
Hammable nature of the lthium
electrolyte means that EV makers
routinely Bt robust aluminium or stee]
battery covers which are reinforced
with fire-resistant material This is

The dunng testing

great from a satety perspective but
complex assembly procedures and the
welght of the metal in service means
that mamifactirers are constantly

on the look out for lighter, cheaper
alwrnatives that offer an

Roll Automative froom- Augsburg,
Germany. for instance. has been
working on a hybrid sheet moulding
compound (SMC) that offers the
required properties of electrical and
thermal . along with a high

level of protection,
Fortunately, credible alternatnre
materials are now emerging, Van

eeded LOOOWC

mechanical strength
The SMC used iz a mixture of
synthetic resin and glass Hbres that

are presged ints moulded parta. The
exact formularion can be customised
in a variety of ways. for exsample, to
achieve specific thermal properties.
It can be pressed into the destred
shape and cured under heat. The trick
Ia that during the manufacturing
process, the resin becomes so liguid
that [t is distributed homageneousty
in the maukd The Hbres move with it
which gives the compenent the same
high atrength throughout a9 a eteal or
aluminium component, while offaring
greater design freedom.

The big step forward is the

[ i

made from mica. Nat only are mica
‘compesites non-combustible. they also
have very low thermal conductivity
and high thermal etability, even

at emperatires above 1000:C,
miakling them ldeal for Hre-profection
appiications of all kinds. The company
has been warking in the mica Fekd for
OVEF & Century and now Sources raw
material from its own mines.

LY AUTC ‘ABLE
The SMC halds the Hre-protection
eloments In place without additional
posithe fxings The p

The SMC cover is made in a single operation

that subsequently needs to be fied
with burn-through protection,
Tests in the prototype

elements in this case are Von Rollz
Shield T18 and T28 producta

which consist of 90% mica and 10%
temperature-resistant resin The entire
battery cover = made In a single
step, which signilicantly shortens the
manufacturing process. The SMC
takes on the specified shape within
seconds and cures in thiz shape
After conling. the part Is remoued
and trimmed and g then ready |s for
imstaliation This method saves time,

phase have shawn
that the solution 15 perfectly sulted
for aeries production mode

NC NG
Wion Boll enginesrs devised a
combined vibratlon and climate
change teat. where the component
was subjected to alternating vibration
frequencies on the test bench and
axcited In accordance with the wst
instructlons The procedurs was
coordinated with an OEM partner

MATERIALS

In an internally developed fire test,
in which a flame with a tempsrature
«of cver LODO'C i placed under the
battery cover in combination with
a stream of abrasive partioles. the
material performed very effectively
The mica inzerts aleo performed
well witheut burn-through in abrasion
tegts with 120Ah NMC cells

Thi miea products are extremely
registant to the particle stream
generated In the soit of thermal event
that could eccur in the battery cells
used in elactric vehicles

Upeoning regulations on fre-
protection requirements in the
e seclor pose a

costs and also reduces welght. as no In addition 1o the vibrations. the
additonal fastening matertals are ‘battery cover wae alsc subjected
L @ fl in the

recuired &
can therefore obtain the entlre battery
cover ready-made from a single
source. instead of assembling Lt from
parts from several suppliers
Ven Roll has already successfully

demonatrated this proceas. Although
the Initlal prototypes ok a falr
amount of manual worte the process
15 now fully auemated and efficlent
Fobats insert the mica moulded
paris. cut the SMC mats and place
them in the mould The complete

i of & part is si

battery between +85C and a frosty
-40°C. as well as high humidity. After
the tests. no impalrment or changes
o the P were il

challenge. Cur development team has
rachled these requirements at an early
atage and developed reliable solutions
W are now in @ prima position to
bring the concept to series production
asa ! partner with an

and the two materials still held
Hrmly intact

The most Impaortant feature iz
of course fire protection In this
respest, oo, the prototype perfarmed
impressively The target set by the
developars was that the fire barrier
must last for at least 15 minutes - an

L dard that well excesds

more efficient than with a hattery
cover made from stesl or aluminium

the vequirements and fire-pratection
flimits of current solutions
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