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Enhancing Flame Resistance Properties of Crepe Fabrics
Using Ultrasonic Waves

Abstract

This research aims at conducting an experimental study to demonstrate the
effect of exposing certain crepe fabrics to ultrasonic waves and treating the produced
fabrics with a flame-resistant finishing agent (tetrasodium pyrophosphate Na,P>O7 at a
concentration of 200g/L). The goal is to impart flame resistance properties to fabrics
used in ready-to-wear garment manufacturing. Multiple fabric variants were produced
with the following specifications: weft yarn (100% textured polyester), 300 denier
count, and 68 picks per inch. These fabrics were woven at Misr Spinning and Weaving
Company in EI-Mahalla El-Kubra.

The fabrics were produced with the following variables:

e Weave structures: Crepe by addition and removal of plain weave (1/1) marks,
crepe by stitching and rotating twill (2/2), and innovative crepe structures
derived from twill.

e After fabricating the sample textiles according to specified parameters, they
were exposed to ultrasonic waves under appropriate operating conditions.
Three power levels (60, 80, and 100 watts) and three exposure times (5, 10, and
15 minutes) were employed. The samples were treated with the flame-resistant
agent (tetrasodium pyrophosphate NasP207) .

Laboratory tests were conducted to determine the functional performance
quality of the crepe fabrics produced. The data was statistically analyzed to study the
impact of the research variables on the product's functional suitability.

The study yielded the following results:

The optimal specifications for the crepe fabrics produced, aligning with the
functional properties required for the product under investigation, were achieved with
the following parameters: Weave structure: Crepe by stitching and rotating (2/2
twill); Treatment: Tetrasodium pyrophosphate Na,P.O; at 200g/L concentration;
Ultrasonic wave power: 100 watts; Ultrasonic exposure time: 10 minutes

Finally, the study presents a set of results and recommendations. Through
collaborative research efforts, these findings can contribute to improving the functional
performance quality of the crepe fabrics produced, thereby enhancing the quality of
Egyptian textile products for global competition.

Keywords: Flame resistance, Crepe, Ultrasonic waves
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