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Study on relationship between capillary characteristics and
moisture permeability of wool fabrics
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Abstract In order to investigate on the influence mechanism of the capillary structure on moisture
permeability of wool fabrics empirical models describing the relationship between capillary characteristics
and moisture permeability of wool fabrics were built. Three indices of volume porosity surface porosity
and the average pore size were adopted to describe capillary characteristics of wool fabrics from different
aspects. And the index of wet resistance was used to represent the moisture permeability of fabrics. For
twenty —four types of wool fabric samples the capillary characteristic indices were measured as well as wet
resistance. Finally polynomial regression analysis was conducted between each capillary characteristic
index and the wet resistance index. The obtained empirical relationship curves present similar tendencies.
The indices of volume porosity surface porosity and the average pore size present nonlinear correlations
with wet resistance to a certain extent respectively. Along with the growth of each capillary index the wet
resistance first shows positive correlation and then negative correlation. That is the wet resistance reaches
a maximum value in certain regions. For the volume porosity —wet resistance relation curve the wet
resistance reaches maximum when the volume porosity is about 60%. The surface porosity—wet resistance
relationship gets clear when surface porosity rises beyond 1. 5% and at about 3% of surface porosity the
wet resistance reaches maximum. Similarly the wet resistance stops increasing as the average pore size
arises to about 45 pm.
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Tab.2 Test data of fabric samples
/ /
1% 1% pm (m?<Pa-W!)
I Matlab 1 0.81 56. 42 24.79 4.25
Fig.1 MatlLab image processing. ( a) Original image; 2 0.67 38. 54 18. 47 2. 67
(b) Grayscale image; ( ¢) Enhanced image; 3 0.16 31.37 14. 81 2.27
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