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Inlaid elastic yarn
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Silieone tube inlaid with miss and tuck stitches using | g QRS Silicone tube is held in place by
front and back needle beds to form dgzag pattern L kmitted loops of surface yarn
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Spacer fabric is a three-dimensional (3D) knitted fabric composed of two outer fabric layers that are
connected by a layer of spacer yarns. The unique structure of spacer fabric facilitates good energy absorption
so that this type of fabric can be used as a cushioning material. It is commonly applied as shoes, bras,
mattress, car seats, wound dressings and medical padding. To suit different end uses, different thickness and
fabric properties are needed. This study aims find new methods to change the properties of traditional 3D
spacer fabrics. Inlaid knitting technique is integrated into the knitting of weft knitted spacer fabric to apply
additional yarns or materials into the structure so as to change the fabric properties. The outcomes could
help to widen the scope of the applications of spacer fabric for different end-uses.

M Process,Research case

I Spacer fabric with inlaid elastic yarns on surface layers
The spacer fabric made by incorporating an elastic inlay can retain air permeability and a lower fabric weight

than that made by the knit stitches of elastic yarns together with the surface yarns. The spacer fabrics with
elastic inlay also showed better vibration isolation ability having a lower natural frequency and isolated
vibration in a wider frequency range. By changing the inlay pattern, spacer fabric with different compression
behaviour and vibration absorption properties can be produced. This novel method can increase the
flexibility of creating a spacer fabric with the desired properties.

T

Inlaid elastic yarn

Figure1. Application of elastic inlaid yarn in the surface layers of spacer fabric

1 Sandwich structure with silicone tube inlays in the connective layers of spacer fabric
A novel structure that integrates an inlaid silicone tube in the connective layer of spacer fabric is developed
to increase its compression resistance and impact force absorption. The compression behaviour of the fabric
can be modified with different inlay patterns and stitch densities. An inlaid silicone tube reinforces the
structure and provides spacer fabrics with a better performance as a cushioning material.
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Figure 2. Procedure for applying silicone inlay in connective layer of spacer fabric
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The mechanical properties, compression and cushioning behaviour of fabrics can be
fabricated and adjusted by different inlay materials, patterns and densities. Fabric
with desired cushioning or protection properties can be obtained.
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