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Résumé

“Airlite foam” is a kind of thermal insulating material looking like compact snow in
its outer apperance. The foam is like snow also in microscopic texture because it is
composed of polyurethane fibers (0.1 mm in diameter and 0.5~1 mm long) joining together
to build up a spacial network. The density of Airlite foam is only 0.04 gr/cm® while that
of polyurethane itself is 1.2 gr/cm®; the mother material polyurethane occupies only 3.3%
of the total volume of the foam.

A square pillar of Airlite foam was compressed at a constant speed. As shown by
the curve of Fig. 3 (coordinate: compressive force, abscissa: height of pillar), the com-
pressive force rose rapidly at the beginning of compression until it reached the yield
point B to be held almost at a constant value (4.5 kg/em®) afterwards. As long as the
above curve shows, Airlite foam seems to be a perfectly plastic material. But perfect
plasticity does not necessarily follow because of the following fact.

The photographs in Fig. 2 illustrate the process of contraction of a pillar of Airlite
foam with ink marks on one of its side surfaces. In the first stage of rapid rise of com-
pressive force, the pillar contracts uniformly from top to bottom, as is indicated by the
same amount of reduction of all the intervals between the ink marks (Photo. 2). At the
yield point, the contraction begins to be marked by appearance of a region of heavy com-
pression at the top of the pillar, its main part being subjected to no further compression
(Photo. 3). The region of heavy compression extends downwards (Photos. 4, 8) and, when
the whole pillar comes to be heavily compressed, the compressive force begins to rise
quickly again as indicated in the right edge of Fig. 3. The degree of heavy compression
is as large as 77%. Since the pillar of Airlite foam does not contract uniformly through
its whole length, the curve in Fig. 3 cannot be used to deduce the real mechanical
properties of the material.

Experiments were made by varying the compressing speed within the range 0.14~20
mm/min at different temperatures lying between —30°C and +20°C. But no remarkable
effects were found on the variation of the temperature and the compressing speed.

The “destructive compression (Ref. 1) of snow pillar will be of the same nature as
the above contraction. A difference lies in the fact that, in the case of snow, the region
of heavy compression cannot be maintained in place because the heavily compressed snow
disintegrates into particles which are squeezed out.

Photos. 1 and 2 of Fig. 1 are thin sections of Airlite foam before compression cut in
different directions; the foam is not isotropic in its texture. Photo. 3 illustrates the texture
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in the region of heavy compression. The network is broken at many places and the
broken off pieces fill the air spaces which extended widely throughout the foam at the

beginning of compression.



