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Study on the Mechanics and Comfort of 3D Spacer Fabric

Reinforced Polyurethane-based Cushioning Materials

MA Hao-dong'?, LIANG Fan-chao"?, TAN Xuezhang"?, ZHAO Shu"*, ZHI Chao"**
(1.School of Textile Science and Engineering, Xi'an Polytechnic University, Xi'an 710048, China;
2.Key Laboratory of Functional Textile Material and Product, Ministry of Education,

Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: The 3D spacer fabric was combined with the polyurethane matrix to prepare 3D spacer fabric reinforced polyurethane-
based composites. The air permeability, moisture permeability and compression performance of the 3D spacer fabric reinforced polyu-
rethane-based composite samples with different thickness, porosity and materials were tested, and the influence of the parameters on
the performance of the sample was analyzed. The results showed that the higher the porosity and the thinner the thickness, the better
the air permeability of the sample, while the air permeability of the sample reinforced by the spacer fabric become worse; the higher
the porosity and the thicker the thickness, the worse the moisture permeability of the sample; the lower the yield strength of the sam-
ple, the worse the compressive performance, and the easier it was to produce plastic deformation. The results also indicated that the
spacer fabric could enhance the compression performance of the polyurethane matrix.

Key words: 3D spacer fabric; polyurethane-based composite; air permeability; moisture permeability; compression performance

(EEE17T]R)
Properties of Filters Based on Aramid and Pre-oxidized

PAN Fibers Finished by Dipping

DENG Hong
(Patent Examination Cooperation Center of the Patent Office, SIPO, Sichuan, Chengdu 610213, China)

Abstract: In order to improve the filtration properties of filter based on aramid and pre-oxidized PAN fibers, the PTFE emulsion
and water-borne epoxy resin as the main materials were used to treat the filters through dip finishing. The morphology of the filters
was observed through scanning electron microscope, and the tensile properties, air permeability, pore size and filtration properties of
the filters were tested. The results showed that: the resin attachment was observed on the fibers and in the pores formed with differ-
ent fibers, which reduced the air permeability and pore size. The smallest pore size, maximum pore size and average pore size reduced
by 9.30%., 9.75% and 9.08%, respectively. The finished filter showed more excellent filtration efficiency. For particles with size of =
0.3, 20.5, >>1.0 and =>2. 5 um, the filtration efficiency increased by 32.40% . 16.91%, 4.45% and 2.98% . respectively. However,
the tensile breaking strength and elongation of finished filter had no obvious changes, which could satisfy the mechanical property re-
quirements of filters used for dust collector.

Key words: dip finishing; air filtration material; pore size; filtration efficiency



