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Introduction
The textile industry is one of the oldest industries, and this industry has witnessed many stages

of developments that influenced the use of textiles in many fields.

In the past three eras, synthetic fabrics have played a vital and important role in various uses .
The interrelationship between scientific progress and industry has also become an important
role that has led to successful scientific solutions to many of the advanced materials that have
been used exclusively to produce fabrics with limited functions. Therefore, modern studies aim
to know everything that is new and develop it whenever possible, and increase the interest in
researches that seek to find solutions to the problems of this industry, either to achieve tangible
economic benefit, or to apply the properties of job performance, either through the method of
implementation or the use of new materials with features and characteristics that may not have
been available in the original service. Where the material plays an important role, whether
natural or industrial, and each material has its advantages and characteristics that are suitable
for the final use. There is a type of fiberglass which Japan had the primary role in providing it
to the market, that allowed its weaving into distinct installations and properties, as optical fibers
were used on their own, as well as their benefits, so they were mixed with familiar natural fibers
such as flax and Awad M silk.

The research problem:

e The process of designing the optical material lacks innovation and renewal in use, although
it performs many different functional purposes.

e The limited use of optical textiles to change home décor, so innovation and renewal are
required to serve this area.

e Not to mention optical fibers to obtain new jobs for optical fabrics in terms of aesthetic
appearance and utilitarian value.

e Lack of scientific and practical studies concerning optical fibers, despite their use in
different types of textiles.

Research objective:

e Addressing the production of a new type of optical fabric that has aesthetic properties,
utilitarian value, and how to produce it.

e Achieving an innovative technological method in the field of fabrics through the optical fiber
properties used to highlight the technical and aesthetic values of the product.

The research importance:
e Studying the design of optical materials that were produced by optical fiber.

e Ability to take advantage of the optical material and its multiple advantages and use it to
obtain textile products with modern technologies that contain the aesthetic appearance and
utilitarian function and achieve the requirements of modern life:
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Research hypotheses:
e The multiplicity of textile techniques using optical fibers can affect the production of fabrics

with multiple functions.

e Desirable visual effects and textures can be achieved in textiles.

o |f optical fibers are used either alone or mixed with familiar natural fibers such as flax and
silk exhausts, some fabrics that are used for different purposes may be implemented.

Research methodology:
The approach used in this research is the analytical approach.

1. Optical Material Design:

a .Definition of design: Design as a system that seeks to achieve a balance between form and
function and among originality, application, novelty and appropriateness, for design is a mean
to achieve the desired goals and not the goal itself.

We find the shape of the product is the most important design element for users as they see its
external appearance and notice its details from the first sight they lay eyes on it.

Optical material design strategy: A strategy is a pattern of actions that are used to achieve
specific results and these actions at the same time work to stop the achievement of unwanted
results.

First: the cognitive study: Before starting to take the optical material, it is necessary to
understand the properties of the optical material and everything related to its type, its apparent
shape, its methods of illumination, its potentials, obstacles and requirements.
Second: structural or structural design: in which the designer combines technology and art in
several basic stages in the design process that are interrelated and not separate from each other .
Some of them include logical design analysis, and some that depend on experience in decision-
making, both of which have the same importance, depending on the degree of complexity of
the material .What the design needs is much more intelligence than manual skill.

a .Design considerations for the formation of optical materials: The organization process is
related to the aesthetic experience of the designer and the extent of his/her ability to perceive
the properties of the optical material so that in many cases it is transformed into an innate
cognitive property that is not available in every designer.

First: objective: second: subjective: third: light.

Optical fiber weave:

Optical fibers: They are fibers made of plastic or glass, and they are intended to direct light until
it goes along. Optical fibers are used in communications, which work to provide data transfer
in a way much faster than what it is transferred by other means of communication.
Optical fibers are currently used in textile installations with various applications, most of which
are often used as sensors, pressure and temperature measurements.

Figure (1) shows the optical fibers without the insulation
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Optical fibers have several advantages, including:

e It is luminous fibers by nature and this characteristic depends on a physical phenomenon,
which is the phenomenon of total internal reflection, which is the physical basis for the

e technology of transferring light through glass fibers.

e Non-flammable, which reduces the risk of fires. Low energy consumption.

» High sensitivity, lightweight electromagnetic interference resistance.

» Optical fibers can be incorporated into a wide range of basic materials such as polymers,
composites and textiles. Besides, it can be used as a medium to spread electromagnetic energy.
Optical fibers are made of different materials (glass - alkali metal halides - silver halides -
aluminum oxide - or polymers).

2. Optical fiber weaving method: Optical fibers possess hardness and brittleness that makes
them different from the fibers of traditional textile fibers .Optical fiber fabric is being produced
on a traditional two-dimensional loom (manual and automatic) as shown in figure 2.

Figure No. (2) shows the fabric of optical fibers manually and automatically

Thus, the initial plan for developing the fabric that includes optical fibers with silk threads and
synthetic, industrial and natural strings can be used to achieve the bending process in the fabric.
These strands must be carefully selected in order to achieve good flexibility taking into account
the number of strands and the ability to spread and reflect light by optical fibers .The following

figure shows an example of optical fiber fabric using a fabric diagram.
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Figure No. (3) shows a schematic diagram of fabric using optical fibers
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Practical experiences:
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The researcher made an application suitable for implementation by this optical material.
These applications are the embodiment of the research experience and the achievement of its
results which it has achieved, in order to achieve where it meets many technical aspects and
multiple performance methods. Which reflected the researcher has done planning, testing,
adapting and developing solutions to problems and identifying and avoiding them on the surface
of the woven and the use of other appropriate materials that help in controlling optical material
and achieve the necessary lighting for some of the composition elements and the selection of
appropriate colors and materials.

Where the researcher saw that a successful design is the one that can reconcile the functional
role of optical tissue and the aesthetic role of it in showing the product.

By studying and understanding the textile structures, the materials used, optical fibers and their
interactions with the design.

Through the theoretical study of the initial experiences of practical applications, the
researcher was able to divide the design in the optical material into:

1- Rhythmic basis design: it depends on the poetic rhythm that the optical material suggests
through its artistic and technical characteristics.

2- Intellectual basis design: It is the result of a preconceived idea that the designer put in front
of him/her and tried to apply it in practical light.

A design was developed to show luminous places in different colors and non-luminous places
while maintaining the overall balance of the design to give it a new and distinctive look.
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The second design and the bird is placed in a
light material

The first design, and the roses are placed in a
luminous material

The fourth design, and the star shapes are
placed in a luminous texture

The third design, and the tree is placed in a
light material

The lighting locations of the previous piece

The executed piece
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Findings and recommendations
First: the results
— The importance of light as one of the elements affecting the final shape of the space design,
with its effects on the perception and contact of surfaces, and also on the perception of the size
and shape of the basic furnishing elements, as well as its effects on the perception of the space
and dimensions of the interior space.

The fiber optic lighting technology described in this study is highly relevant to the philosophy
of integrative engineering - as all building systems work together to achieve the best
environment and the possible highest levels of energy efficiency.

Design ideas were crystallized in this study that depend on the importance of design with the
effects of light and its colors, not with the light itself, as our awareness depends on these effects
and the creation of new ideas that would not have existed only through the development of
lighting technology for optical fibers, and this works to attract more design professionals.

Second: Recommendations
e Knowing the future perceptions of the technologies that will come after lighting with optical

fibers by industrial lighting and moving to the use of natural lighting in optical fibers, through
the use of what is known as the system of collecting sunlight Photovoltaic - Cells to the heart
of optical fibers and from inside the building.

e From the previous results and after the study that the research dealt with about what is
optical fibers, the desired goal is to work to make the best use of optical fiber technology as a
modern technology that contributes to the development of lighting in the field of textiles, to be
used mainly rather than decorative, to replace traditional systems.

e It is essential that designers work with all disciplines that serve design as one team, which
is what is known in the Western countries as Team Work, and do not work independently of
each other, in order to reach the design goals to be achieved in a vacuum.

e The importance of curricula in the textile department in specialized institutes and colleges
to include more studies concerned with modern fibers and their role in developing the textile
industry.

Specialists in the field of textiles must continuously monitor the events of the technologies
provided by modern fibers and advanced textiles in order to be able to benefit from them in the
field of specialization.
*The need to encourage more studies concerned with studying the effects of lighting by optical
fibers on textiles in terms of form, function and performance
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