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AIREX® R63 is the only genuine, high quality, linear PVC foam and
market leader in impact resistance doubling the values of its next
competitor. The ability of a sandwich core to resist failure, even if there
is local overloading, determines its mechanical performance.
Consequently, for applications in dynamically loaded structures, the
closed cell AIREX® R63 is the best of all the structural foams available.
Many years of experience with AIREX® R63 proved, that the
characteristics of this damage tolerant foam for dynamically loaded
structures incorporates additional important benefits:
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AIREX® R63
DAMAGE TOLERANT FOAM
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High impact
resistance

Due to its tough behaviour, AIREX® R63 is not affected, even when
subjected to high impact loads. The foam will recover after an impact,
without loosing its mechanical properties. With AIREX® R63 high
amounts of energy can be absorbed in case of an impact. Failure or
debonding of skin are extremely rare.

R63
Damage tolerant foam

High Shear & Tensile
Elongation at breakHigh Crack Resistance

Impact Strength

Density of materials 100 kg/m3

Other outstanding properties of AIREX® R63 are its excellent bonding
to a wide range of skin material, cold formability to three dimensional
contours, its rot resistance and the very good ageing properties.
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longation at break In sandwich composites, geometrical irregularities, such as holes,
cracks and sharp corners lead to local stress concentrations. Holes
and notches cause the stress in their immediate vicinity to be much
higher than the strength of the material, even when the general level
of stress in the surrounding area is low and, from general calculations,
a structure might appear to be perfectly safe. Structures made of
brittle materials are much more sensitive to these stress
concentrations and they need to be used with higher safety factors,
whereas tough materials, such as AIREX® R63 are naturally protected
against the effects of stress concentrations. The very high toughness
of the core material AIREX® R63 can be shown by comparing the
shear elongation at break.

H gh crack resistance If high local stress concentrations cause core cracking. A
will prevent the propagation of a crack, due to its 
deformability combined with its high crack propagation
Crack propagation tests prove that the failure behaviour
AIREX® R63 specimens is totally different to the behaviou
cross-linked foams. As the crack in AIREX® R63 remain
material fails finally in a non-catastrophic manner at a high
The energy required for a complete structural failu
determined by integrating the area under the load-displace
The following diagram clearly shows how the structural
enhanced, when using AIREX® R63 compared to cross-link

H gh fatigue resistance Investigations at different world wide accepted test institutes prove
that no failure occurs under dynamic fatigue. Fatigue tests made at
DNV and EMPA, with four point flexural tests, proved that cross-linked
PVC-foams failed by core cracking, whereas AIREX® R63 did not fail
at all and totally recovered after the test. Additional tests made at DLR
Stuttgart show that the high elongation at break of AIREX® R63 is not
affected by fatigue. Furthermore, it is the only foam available which
does not become brittle even at high strain rates. The safety and the
lifetime of a dynamically loaded structure built with AIREX® R63 core
material is therefore unquestionably increased.
There are, however, a few additional facts which should be taken into
account: In any sandwich structure, the core is loaded in shear. As
stiffness is mainly a function of the thickness of the sandwich, it is
initially the engineering design of the whole sandwich which has to suit
the loading requirement.

 load that is important for many applications, it
uency. The core material AIREX® R63 never
 extremely high strain rates, as it is especially
 these demands. For dynamically loaded
is the preferred core material.

Single Edge Notched Bending Test
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3-point bending test with a supporting span of 200 mm

Shear Elongation at Break
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High peel strength  For good adhesion, cores must be adequately wet with properly
catalysed or promoted resin and gel time needs to be adjusted
accordingly. Plastic foam cores typically absorb styrene monomer
whose plasticizing has a weakening effect.
 However, when bonding AIREX® R63 foam cores to skins, a
mechanical and chemical bond between the two different materials is
produced. The resin fills up the partially open cells on the cut surface
of the foam and - after curing - bonds in all service conditions, such
as vibration, impact, overloading and fatigue.
 

 The classification society Det Norske Veritas recognised the
outstanding qualities of AIREX® R63. The society lowered the safety
factor in favour of our AIREX® R63 in their calculation procedure for
bottom panels of marine vehicles, in comparison to other foam
materials by 15 %. All other important classification societies, such as
Lloyds Register, American Bureau of Shipping, Germanischer Lloyd
or Bureau Veritas have certified AIREX® R63, too.
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