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Abstract

Sewing threads used in the car industry for interior furnishing are exposed to strong sunlight, particularly in summertime. High temperatures inside the car and the energy of UV radiation may cause a drop in thread strength and fading of thread color. Therefore sewing threads have to comply with strict and specific car industry regulations, which prescribe high thread strength  after artificial ageing and good color fastness to light at high temperatures. Determined breaking force depends on the raw material of the sewing threads and optimization of the mechanical parameters for production process. The color fastness to light is influenced by dyestuff constitutions used for sewing thread dyeing. 

Only selected metal-complex dyes 1:2 are suitable for the dyeing of  Polyamid sewing threads with good light fastness. The market offers trivalent chromium and cobalt complexes, a combination of a metal ion and two dye molecules as ligands. To find appropriate dyes marked by high light fastness, eight dyes were tested from the range of dyes BEMAPLEX (Bezema), and  their dyeing properties and light fastness were evaluated. The dyeing was performed using the exhaustion dyeing process according to dye-producer procedure with various concentrations of each dye: 0.05%, 0.1%, 0.5%, 1% 2%; and with black dyes additionally 3% and 4%. The dye concentration left in the dyebath after dyeing was analyzed using UV-VIS spectroscopy. In this way the quantity of the dye on the PA fiber was indirectly determined and which dyes offer the best dyebath exhaustion was established. The color of the dyed samples was determined using CIELAB color values.

The light fastness of dyed samples was tested according to the standard ISO 105-B06 on the apparatus Xenotest Alpha LM High Energy. The test requires severe testing conditions for threads used in the car industry, which should correspond to the real conditions experienced in cars during summertime, causing photo-degradation of non-fast dyes. The specimens of dyed sewing threads were  exposed to artificial light for one period under prescribed conditions, along with the set of blue wool references 4-8 for light fastness testing. The color change of blue reference 6 that corresponds colorimetrically to CIELAB value of 3.4 ( 0,4 DE* for D65/10( is a measure for one exposure period. The color fastness to artificial light was assessed colorimetric in accordance with ISO 105-A05. 

To follow the demands of the market for PA 6.6 threads in a variety of colors, we have to apply a system of subtractive mixing of the three dyes (yellow, red and blue), and the additional black dye for neutral grey, black and dark shades. For this purpose we selected on the basis of the experimental results from two yellow, red, blue and black dyes only those that are suitable for dyeing PA 6.6 threads for use in the car industry. Due to their good exhaustion properties, these dyes are also interesting from the ecological and economic aspects. The various shades of sewing threads were dyed using computer color matching, which provide trial recipes quickly and effectively and can be used to select the optimum dye combination for recipe preparation, minimize metamerism and cost.

The implementation of systems for colorimetry and computer match prediction in the production of sewing threads is crucial for any modern and competitive textile factory, which needs a quick response to market demand.
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