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Abstract The compressional and recovering curves of fiber assemblies are considered to
consist of three steps, respectively. The first and third steps of the compressional curve
and the first step of the recovering curve are approximated by the linear equation (yv=a
+bx). The second step of the compressional and recovering curves are both regressed by
the exponential curves yv=a-exp(bx)+c. The third step of the recovering curve is the
region at which instantaneous recovery is impossible. The calculated compressional and
recovering curves agreed very well with the experimental curves. The regression constant
b1, at the first step of the compressional curve, is related to the bending of fibres on the
fabric surface and is also related to the yarn structure such as spun or filament. The
regression constant b., at the second step of the compressional curve, is concerned with
-hardness in compression because of the friction between fibers. The regression constant b,
at the third step of the compressional curve, is related to the fiber’s material and can be
used to explain the initial lateral compressional modulus of the fibers. Also, in order to
confirm the three step division of fabric compressional process reported previously,
contacting surface shapes of weave were observed precisely by microscope and following
conclusions were obtained. The number of contacting fiber increased with pressure. As the
increase was large at pressure P=1 to 50 gffcw® and small at P>50 gf/cm® P=50 gf [cm?®
could be a boundary of 2nd and 3rd step of compressional process. Contacting surface area
of weave increased with pressure, and the tendency of increase agreed well with the three
step division of fabric compressional process. The pressure ranges : P<1, P=1 to 50 and
P>50 gf/cm? are considered to be 1st, 2nd and 3rd step of compressional process,
respectively.
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Fig.3 Schematic diagram of compression experiment.
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