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MOULDING MATERAL FOR CUSHONS 

0001. The invention relates to a material, in particular for 
making padding or cushioning or shock absorber elements. 
0002 The most commonly used material for making high 
impact padding, such as the internal protection of helmets, is 
expanded polystyrene (EPS). Despite its diffusion it has dis 
advantages which have stimulated the search for other 
improved materials. In particular, polystyrene 
0003 absorbs impact through the irreversible collapse of 

its structure (partially closed cell, in other words containing a 
collapsible alveolar structure), thus being effective for one 
impact only, the first; 
0004 it is sensitive to high temperatures, and in extreme 
applications such as competitions in the desert (over 60° C.) 
may modify its state and become soft, 
0005 it has a non-negligible density. 
0006. The main object of the invention is to provide a 
different material, preferably with the ability to absorb impact 
with an energy-dispersion elastic response and no structural 
collapse, so as to have a material reactive to multiple impacts. 
0007 Such a moulding material is defined in the appended 
claims 
0008. The preferred basic formula of the raw material, in 
other words before heating in the mould, is 20-50% in weight 
of expanded particles (microspheres) and 80-50% in weight 
of non-expanded particles (microspheres). Such values 
ensure advantageous performances and weights and Suitable 
for the applications, in particular excellent impact absorption 
results and lightness. 
0009. With the heat of the mould, where the compound 
hardens, all the microspheres expand (though the expanded 
ones less). 
0010. The non-expanded microspheres or spheres are in 
plastic material, and are closed spheres. They are hollow and 
full of gas which expands when heated making the sphere 
dilate and reducing the overall density of the material. It 
should be said that the apparent density does not change (the 
mould is filled completely) but the real density does, because 
the air between the spheres is expelled. 
0011. The expanded particles are essential for the inven 

tion. The expanded microspheres are in plastic material, in 
particular in thermoplastic acrylic resin. They are closed 
spheres, hollow and full of gas; and act as a binding agent or 
filler for the other spheres. In fact the expanded spheres are 
the filler element, the non-expanded ones acting as a binding 
agent. 
0012. The non-expanded particles may be replaced with 
another binding material or component such as a glue and/or 
Viscose glue Such as polyurethane, in which case however the 
production system would need to be accordingly modified 
and performance could vary. The non-expanded particles are 
a material which expands with heat, but a cold-setting mate 
rial may be used such as a dual component glue, or polyure 
thane, or one which expands with a catalyst, Such as polyure 
thane. 
0013. It is important for the microspheres to be: 
0014) closed spheres, since the closed structure enables 
them to absorb and disperse energy; 
00.15 low in density and therefore lightweight; 
0016 viscoelastic: if they were only viscose they would 
not return to position making the material multi-impact, while 
if they were only elastic they would not absorb energy; 
0017 able to stick to each other so as to create a compact 
material. 
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0018. The implicit lightness of the aforesaid materials is 
not necessary but extremely advantageous in the finished 
product. 
0019 Spheres which can be used for the invention are for 
example contained in the material Expancell(R). 
0020. The particles are generally of spherical shape and 
are very small (10-40 um diameter). Note however that such 
dimensions are not essential. 
0021 One advantage of the material is that it gives the 
moulded product a shape memory. When the product under 
goes deformation, the expanded and non-expanded spheres 
compress or dilate in its mass. Thanks to the elasticity of the 
spheres, when the stress ceases each sphere returns to its 
original state, and consequently the material resumes its 
original form. Note too that the moulded product reacts to a 
second deformation in the same way as to the first, with 
obvious advantages for safety and repeatability of the reac 
tion to impact. 
0022. The following may be optionally added to the basic 
formula as above: 
0023 about 0-2% of pyrogenic silica, for example of the 
Aerosil R type, to prevent the formation of lumps, facilitate 
flow during insertion in the mould and partially reduce the 
entrance of water. In general, any component reducing the 
entrance of water may be used, and a water-repellent compo 
nent is not necessary. In fact the silica does not make the 
material water-repellent; but having a water-repellent mate 
rial helps for example in helmet applications; and/ or 
0024 about 0-3% of fibres in polyethylene or material 
which does not make the product absorb water, or which 
above all makes it tougher. The fibres are not used to make the 
material water-repellent but tougher. 
0025. In place of or with the silica, functionally similar 
anti-sedimenting components may also be used, except for 
example waxes, silicones or Teflon which reduce the adhe 
sion of the particles excessively. The purpose of the anti 
sedimenting agent is to improve the flow/insertion of the 
composite material inside the mould. 
0026 If an anti-sedimenting component such as silica is 
used, there being two types (hydrophilic and hydrophobic) 
the hydrophobic type must be chosen. 
0027. The fibres, or analogous component, are used to 
make the material tougher like all fibres in composites. Poly 
ethylene fibres (PE) for example are preferred, it being pos 
sible to replace them with any fibre (carbon, Kevlar, glass 
etc). It is sufficient for there to be a bond between the material 
and the fibres. 
0028. The material according to the invention has the 
advantage of Surviving stress through various impact cycles, 
given that its cells are completely closed so that nothing can 
collapse during stress. 
0029. The best density: elasticity ratio is achieved with a 
specific weight of 30-40 kg/m. This density guarantees 
moreover excellent filling of the mould, improved conductiv 
ity and a complete and even firing of the object. 
0030. As mentioned, the material solidifies after being 
heated in the mould. The expansion temperature of the mate 
rial in the mould is 100-160° C. Over such temperature there 
is a risk of breakdown, invalidating impact absorption perfor 
aCC. 

0031. Another advantage of the material is that it has a 
lower density than EPS. Lighter objects of the same volume 
can be made, or with higher absorption capacities for the 
same Volume. 
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0032 Moreover, the material has proved to be easy to 
process, thereby enabling a limitation of industrial costs 
0033 Experimental protective caps were made for the 
inside of motorbike helmets in an aluminium mould and then 
tested by means of artificial impact. 
0034. The test results were compared with a cap produced 
with the EPS normally used. 
0035. The points of impact, the same for all the helmets 

tested, were: left forehead, left temple, the back at the edge of 
the impact area, right temple, right forehead. 
0036 Three impacts were performed on each point: 
0037) 1... first impact with energy of over 150 J. (SNELL 
SA2005), 
0038 2. second impact with energy of over 110J (SNELL 
SA2005), 
0039. 3. third impact with energy over 110 J (further 
impact for experimental purposes only). 
0040 Compared to standard EPS, G and HIC values of up 
to one-third less were achieved. 
0041 G is the deceleration value (negative g) which the 
protective device applies to the wearer's head, namely decel 
erating by a certain speed (established by law) up to complete 
standstill. The HIC (Head Injury Criterion) value represents 
the maximum value achievable below a standard deceleration 
curve, where the X-axis is the time of impact in milliseconds 
and the y-axis is the deceleration: it is the time interval cal 
culated in which the area peak occurs. 

1. Material for moulding composed in weight of 20-50% of 
expanded particles and 80-50% of binding component, the 
particles being in plastic material, of closed shape, hollow and 
filled with gas. 
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2. The material according to claim 1, wherein the binding 
component comprises non-expanded particles, in plastic 
material, of closed shape, hollow and filled with gas. 

3. The material according to claim 1, wherein the binding 
component comprises a glue. 

4. The material according to claim 2, wherein the expanded 
and/or non-expanded particles comprise microspheres. 

5. The material according to claim 1, comprising about 
0-2% of water-repellent and/or anti-sedimenting material. 

6. The material according to claim 5, wherein the water 
repellent material comprises pyrogenic silica. 

7. The material according to claim 1, comprising about 
0-3% of fibres. 

8. The material according to claim 7, wherein the fibres 
comprise fibres in polyethylene. 

9. The material according to claim 7, wherein the fibres 
comprise carbon, Kevlar or glass fibres. 

10. A padding or protection element for protecting against 
impact, comprising the material according to claim 1. 

11. The padding or protection element according to claim 
10, wherein the padding or protection element is the protec 
tive cap of a helmet. 

12. A method of using the material according to claim 1, 
comprising the step of using the material to make a padding or 
protection element. 

13. The method according to claim 12, wherein the padding 
or protection element is a helmet. 
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